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[0 0 9 1 ] (i i) *fcai«tiitle *^*^^ttl£Vf tc* 
[0 0 9 2] (i Ty-H«®5 4 (EI6#BH) 

[0 0 9 3 ] tA±cDSJBjj;t)3il«$ni)J:p(C, *^BJ 

0D«^iSfi±i^^«, xtimmzmcx. «T&ai!^tt2: 

[0 0 9 4] 0 7 {C*3liT«. ^^mSS I f *«5il^«lE 
Vf {C*fbT*3liiJp-r* (Mmtt) ^JSr^LfcdS. 
*^«SitIf d^^^ttiEVf lcMbTlt)E$iJPmtt« 
30 m<^^ (VCNR4t13t) S:*fJ®^t)*-5 (^0*) . 
J:nf)©#14tt, WiBWXSSrWrSdiTftiJWT^ 
■5. 

[0 0 9 5] -Aiz, *^Bj^jiffl"5jtE;im^iStai^^® 

[0 0 9 6] fl^4!i:ffi*^WBH^JI--^t'^T{4. ffi>*<D^) 

<Di)mmx^^o -mtvx. w.mzsimi'tcgr^om 

iis'jtr, m.^t!iihm^^x:^mRUY:^f^izf7^\mzm 
mm^L. m\^rrizm^nrzm^<Dmi-MLiiim^<Dmm 
<D--)5^. x:f3^<D^mz^mz^m.\^, rau^jjcgE^ 

RlTlB*i^-7hU^7.EST$>-S). *-r#*(E-7hU^7.E 
50 Blct>UT£;TlCl¥KEt"-5. 
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[0 0 9 7] *^Bg^jifflBltg7ittt^^*<ftli*^^lC^t,iT 

[0 0 9 8] J!i^T;i«MatcSc?^, *^BJWtt^*itii 10 

2liX*(6]gS^. 7 3«Y7&I*]EIIT*5. 7 4tt«?^ 

to 0 9 9] m2^CDX:;&|?!Iie^7 2ti, Dxl, Dx 
2. , Dxm*»f);iD, X^^^S, EPBiJft, 

Y:*(6]Bei|| 7 3 tt. Dyl. Dy2 Dyn©n*© 

m.%mz^m\.X\^^^ (m. n«, *tCiE<7)!6Sc) , 

[0 10 0] y^^m<Dmf^^mm\t. n-^wMik. 
xny^S'mm^mi^xm^-^nrcs 102 mxmes. 

^7 2 tY;&[pli2ll7 3<D5EMSI5©mfi:g(Cii;lf#^J: 

^ff, «!^, mmim-^B^-^n^o x:&\^m^^ 

7 2 t Y*l6]E«g 7 3 (S, ^n-e'n^l-gCS^^i: L-TSI^ so 

[0101] m^iJctB^^ 7 4 ^^fi£-r?)-*f(Dig^tt 

^ (^H^) ^n-ienm*:©X;5r6]Ell7 2 in* 
OY;&[p)EiS7 3tC, «tttt^JS^75^^/^Si^^7 5(C 

[0 1 0 2] 12^7 2 tmm7 3^m^-r^*m^ 

[0 10 3] X^I^IEita 7 2 ttt, X;&|fi]lcEJiJLfcS 

^^tttts^T 7 4 <Dff ^s^?■r■5fc^?)<D^*^t#^Ep^p■r 
■5^H^<7)^s<i^H«]P¥g*^^i^sn§. y:^ 

[6]Eiil7 3JC«, Y*r6]»cSB^JL/::«^iS:iJi3tl^7 4© 

mn^^^mmm-^n^o ^m^mmm^izma^n 
^mmmf£\i. m^m^izmm^n^^^m^t^mm 



IS 

[0 10 4] ±ie«figtci3t^T«, mmtj.-^ h u i7 
m^m^^x. {@sij©s^^s:SS^L> ULiLizmm'simt-r 

[0 10 5] Jl©J:'5iiim»evhUi7 7.iHSW«^ili& 

fflt^T^figLfcil#JgfiKSBlC:3liT. 09t01OS 

^>''^^;K7)-«Hj^*-r^iiC0T'feo, ai ott. 09® 
mmm^mm\zkm-^n?>^^^<Dm^mx$>i, mi 

1«, NTSC:3&iC<D7"Uf«^(rjei;T«^$:ff5fc 

[0106] 09 {C:fel,>T, 7 1 {J«^4ft(U^^^^ai^ 
iBLfc«Tj!iS«, 8 1 «m^iIgS«7 1 SH^LfciJ 
77V- 8 6«;tf57.a«8 3<D|^S»IM^P8 4 

8 2«5:^#T$.0. K^Jt#8 2trtt> 'J7:^ 

<&fflliT^^$nTli-5, 8 8«i1-H§gT-feO, «»J^« 
izn.'P$>^l'^t^m'PX. 4 0 0-5 0 0'C<DiBSeH 
Tl 0^}'ra£A±«Bfi!t-r«CtT, »*FbT«lfi)c$nS. 

[0 10 7] 7 4«. miiz^i^rzj:oum'f-tniiim^ 
x$>^o 7 2, 7 3«, &mmmmm'^t!Liiim^(D-n 

[0 10 8] ^l-HSsS 8«, ±j^O*n<. :7x-7>yi^ 
-h8 6, 3£}t«i8 2. U7y^-h8 1T-«^$n 
-S. U7 7'l'-h8 l«±tca«7 10!iSSrtt^-r-5 . 
BMT|gtte.tl*fc*, S«7 1 g#T+iJ-nt3SS<£jt 
■::)«^«SiJ#:©'J 7 h 8 1 UTrntr^ Ztf)^X 
fiP*>. Sffi 7 1 (riii^s^fii 8 2 <&it«Ls :7x 

-7.yU'-h8 6, ^J##8 2Sy:S«7 1 mfflS8 
8^ttJESLTt)<kti, 7x-7syu-h8 6 t'J 

7 7^1^- h 8 1 ©rfltC, 7.^— y^-tHftin-STE^cD 

^mw^mu-r^zt\z^r)^ iz%mznLxi-^u^ 
[0 10 9] 01 o«, mytm^^rm^mx$>^. m 

?iJ<rJ:0, Zfyyi^T.hv-fZf (01 0 (a) ) 
\f:fyyi7-7hUi7 7. (010 (b) ) .^tuf^tl^M 

&mm^i9 1 tmt^f^d 2 tt^i^m^r^ztA^X't 

aW«. *7-«^©«^, iSJStTi-SHMfia^t^*© 
ft: 9 2 Fb^©^ 0 ^ItSB^IK -r^ ^ tT'jgfi^* 
eA£fcf«t<1--s>:i<t<!:> ^7tlS8 4tc^3^t•5^1.^Si^lc 

j:-g)a>h^xh©{&T^«iS'j-r-i>c:<>:n*-5. m^m 

fiK»<!:-r-5«!|sf©ffe, 3t©SjSRlXSW 
75^^;^^ ^ffl U ^ d i: AST # ^, 

[0 110] ;*;^7.a«8 3 »cm^<4:^^:flj-r-i>;&i* 

14, ^:yi7D-A, ;«J7-f'J:e)-r, itSBft-^WBiJte^ 
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6 #J'\^ffiS;S>ft--5 ;i t IwJ: t) Jff SSr|6]±$ ;i i:> 
k'- A iD jittm * EPin-f 5 * ® mffi 1 1 Tf^ffl ^ 

[0111] ^x-T^T'l^-hS 6(C«, XIC^Ttl^S 

[0 112] Wi^<Dim^'non^ ;i35-cD«^(4^fe 

[0 113] EI9{c:*bfc:H«}^fi£3Se«« «SJAtf£AT 

[0 1 1 4] nfflS§8 SrtH, 3il:}lD^b^C*^e>^ "T* 20 

gfa^aiCj:i3T@^©P»«2:ai;TSf^L;, 1. 3 
X 1 0-5p agS(DK^S«*«tl»<^+»l-^i'i<'^» 

[0 115] C:n«, il-fflSS 8(DSt±S:fT5ii:HU*-5 

ini^icj:0, 5i'Hsg8 8rt©^^<©{4eicBEe^n;ty 
mmi^m\z^o. m^\ii. 3x 1 o-5p aeA±©*^ 

[0 116];^ll, *MvhUi7 7,i2«®«^!g^fflti 
lCC)l,iT« 01 1 ?&fflliTiJiBJ!T^o 01 lldfet^T, 

10 1 «ia#«^>'i^;i', 1 0 2 tt^aiEiss> 1 0 3 a 
mmm^> 1 0 4tt->7huv7.3'. io5«7-f>p^ 40 

[01 17] 1 0 1 li. «^ D o X 1 TiSD 

o X m. o y 1 75SD.O y n St^i^ffiS^- 8 7^ 

SDo xmir«> s^/i^^;n 0 1 mzm-^<inr\^^^ 

O^S«^*^epjO$n^. SS^-D o y 1 71;MD o y n tC 
li, «tl2^«<I^tCj;0SJ?$n/ilfT©«^itft{ii«^ 50 



m-^n^o iftffis^ 8 7 atfiimff iigv a .t o , ««j 
[0 118] ^aiHissi 0 2icotiTi5iBj-r^. Piass 

<:/5">i/3!l^«. i£git«ffiSiliVxcotli:t)«ffit)U<tt 

0 [V] {ifyy\^v^)V) ©ti-rn*^— :^$rSS?t. 

1 0 1 ©j^^^D o X 1 TiSD o xmtm^W 

mm^i 0 3*«m:^-r?>$im«^Tscant-«^''^"^»>^^ 

^ z. t \z^ 0«fi£-r^ t*^*T#S. 
[0 1 19] itSt^EjIiVxti, *««I<D«^tc«m^*lt 

[0 12 0] SiJWDSSl 0 3tt, ^%^*)Xts-^n^M 
mm^\zm-:5\^^xm^U^yf^*^'fiiDn^^o\z. g-^cD 
i!l^'^2:E^$-t^--5«tE*=frT^. SOfflllfill^ 1 0 3 m 

mm^^um^i o e j;02ie.nsiwi»!ffi^Tsync'-» 

0*l/^T> ftgl51c^*LTTscan. ^sft IBlTST^ty 

[0 12 1] mmm^^mm^i o eti, ^i-gB*^?)A;^ 
m^^ium'^i 0 Q\z^K)^m^nt:.mnm^\-i.. mm. 

raW«#<i:7K¥l^««^<fcO^**^ :z:iX\tmm<n^ 

u^ntzm<M^(Dns.m^^m^^ ffifi:±DATA(t#i: 

Sb^c. ::©DATAm^J4, -yy WJT.^ \ 0 A\Z 

[0 12 2] hl/vT.^ 1 0 4(4, P#JS?^JWIC->'J 
7>ll-fCA:t»^n-&BUlBDATAffl^5:, m'$k<Dly^> 

mzi^^)7)V/ny\^)VWgk1r^1ttb<Dha:)X. WfB^ 
f^-r-s (EP-fe. $'J^a?^t•^Ts^t hi^^x^' i o 

[0 12 3] i^i)7}V/'/'%yU)l^^^nTzm%l y^ 
>^<Dy'--^' {^^ntiim^nm'f-^<DmW]y'-^ izm 

VV'y7.^\ 0 4 JcOta^b^n-S. 
[0 12 4] ^-f >pl^:'J 1 0 5tt> H«l 7-f >5^® 

0. StmtB]?Sl 0 3<t •9jll5)n^ffiiJW«-^Tniry t-t»t^ 
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10 7 tcA:/3$tl^. 

[0 12 5] ^i@{i^^^§sl 0 7«. H^x-^ 1 
d'l TljMId'n O^'Sffw^SDT, «^iitb^^O^>!f S: 

\t. !^?D o y 1 TbSD o y n ^■aCT*^/'?^-'!' 1 0 

[0 12 6] liIj$Lfc<t-5tI, *^BJ?:jifflPl^^im^ 
affi^^ «iJHi«8£ I e tCl8bT£AT©S*iRfttS:*L. 

[0 12 7] «eoT, A:*>fi^tc;Si;T«^^»tB*^^^ 
«. ^i)|f8^^^S§l 0 7tLT«> -5£fi^CD«l£/1 

[0 12 8] hUi^X^ 1 0 >}'-'E*J 1 0 

[0 12 9] 

^^mtinKi 0 6(Dtht}m^DATA^y'i^^)vmmt 
-r-5£^s*i*-5*i. cntcarawm-^^j-Ktuii^i 0 6© 

l.i/i:«BEIS:iB*iCO*l^, ^iiffi^fg^ggl 0 7IC(a. 

1 0 7{'ii, m^iii^m<DmmmiRU^m^<oiiit}-r^ 

j^^^fUST ■SWISS St>*tt^§§oai;^fil 



ID 

20 

^ ® ^itifl; JE (c * T-ttffiifiis-r s it * ^#jra-r 
[013 0] 7i-a^mn^m^^rzn&^m:^^<Dm 

lE]8S#«r^^in-r'5.::a:t)T#-2). /'i;i'7.*i^ii::5iCcD^ 

0iJ^«mEE«i|l?S!fgSlelK (VCO) 5:«fflT 
[0 13 1] ::(DJ;p^i^*!e.*tO#-5*l8?aSiiffl^J 

mtj.miSim^mm\z^i,^x\t. ^m^ikOim'Fiz. 

o X 1 o X m. D o y 1 TiSD o y n $r 

[0 13 2] z.:iX'm^rzmmm^mm<Dmmt, *^ 
■DiiT«NT s c:)=i^^miftcf}^, xtimmtzmzm 

in^h<DX-liiU<. PAL, S ECAM;^^«<Z)to, 

MUSE*iCSr«i;a&<h-r5igS.fi:TV) 

[0 13 3] ;kiz. t^mo^s^^f-mmmo^m^mRzmm 

30 [0 13 4] 01 2«. m^mi^m<Dm'i'm<D--m^^ 
•tm^^x$>^, mi 2tc*3iiTv 1 1 o««^M» 
ffi, 1 1 ntm^ntiim^x$)^c 1 1 2tt, m.'f-nni 
1 1 1 ^mm-r^TztbcD^m^i^Dx i -dx i o 

^iJtBss^i 1 1«. s«i 1 o±tc, x:)^|puc3feyijtc 

^fi<Di^m^m^izmmms.^mu-r^:itx\ 
EPiDt, m^\^-2^^iktii-^'^rz<u^m^n\z},-i. « 

S^^agS^Dx 2~Dx ««l>t«Dx 2iDx 3, 

Dx4<i:Dx5, Dx6iDx7« Dx8tDx9iS: 

[0 13 5] 01 3«, ^^^§yB2B©m^i!S^filA^cil 

1 2 0 y \^m.m. 1 2 1 \tm=f-*mm-t^rz 

«6cDg^P, Dox 17bSDoxm(3;^§§^1-S?, G 1 7i 
50 MGnli^yU h'llffil 2 0 iS8^$n;t$§|i1.^^T 
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5^L^cg|5e<t|tiug|5fi:tr«. ;ine.<DSH#t-;/S:<Dt|gi 

0 9 H^biTc^Sfiv h 'J ^7>l3«roH«!Jl^fi£iSBt©:*: 
tTiSt^ili, ll^igSffi 1 1 0 ii^x-T.^^- h 8 6 
©MfCi^U >y 1 2 0 2:<iATt>-i);i)^S*^T^-5). 
[0136] 013 lCi5tiTtt. S«l 1 0 t^x-T. 

T'u- h 8 6 (0Pb1jc«, y Km® 1 2 0 jit^it en 

Tl^'-g.o i^'J YMM 1 2 0 tt, -B^^iifmS^ 1 1 1 

6 Si Hi $ nfcm^ t' - A ^pf i> * o t OT- 0 , 

Tief^RJ^O^ai 2 iTi^lglt^tlTli^e i^U-^- 
H«ffi©jg4^^E««i:«ti, 0 1 3(r^Lfcfc©ic®^ 

[0 13 7] ^g§^1.«8^Dox ITlMDoxmBLl/i^'J 
[0138] 2|s:«»jroB#)^fiKg«Ttt. ^^^fr^r 1 ^iJ-f 

[0139] ^x±Mm\^t:.^%'^mMm^^^mt.. x 

[0 14 0] 

SJj|-^Kth^M*^?'j: 1^ tlfc © ^ t> a-^f ^ . 
[0141] [SIMtsj 1 ] *^5£«sj(c#-g.«^i5fffi^^ 
cDS*«)/i«fi£«, 01 i:lRl«T-$.S. 

[0 14 2] ^%wmzi&\^^Wf-WL^n^<n>w^^ 

[0 14 3] XS- a 

i^&S-fflV^T, 5 0 0 A(DP t A^e^'j:^— *tCD^^ 
«®2, 3S:?eJ5EU;t (0 2 (a) ) . m^.%m<r>WSi 
L« 1 0 wmT$)?). 
[0 14 4] Xg-b 
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-;U^i«$:7.tf>n-hb. 8 0t:-e2 0»Fpm^^Si^■ 
^;l<!:ICckr)> ®ffia«^®fri**<bmS^Ji6tfc (0 
2 (b) ) . 
[0 14 5] XS-c 

S;®iS«gg (=^^y >aK P'j - 3 0 0 S) Srffl 
6«^©7KBg<b:?-|-'J.'>A^«!4l?i (1 

TKYbjaiaU:^ (0 2 (c) ) . -tO^, S«S:*6*«c^ 

[0 14 6] tA±®J;plrUT, ^«ttll4^}gj5E-r-5 

[0 14 7] Xg-d 
-)i^<r>vm^m. (^^i'Z >«:SS B J - 1 0 V) Srffl 

?K (1 H-yh) #-^Lfc. :i«<»:##-^$n^c?«rB«« 

ffiS«©^*^biffla«®±Ti£*^ 0 . ^*{bJ!is«Bfc 
20 »L;tt:i5T-?-©jg^^tt^^<bL, iS7KYb*aa«ffl± 

(Di^(C?^?i*^jej5S;Snfc. 3 0 0"CT2 

nmtm.%M-^ LTif'fb/f5>"?A©{Sja^*> 

«ttM4<&}^fiKLfc (02 (d) ) . 
[0 14 8] XS-e 

±Be*^<&0 6tc^-rK^5!igS«ttlS:MU ^^^g§ 

5 5l^^&sm^r^>:/5 eiCTSt^t. 1. 3xio-4p 

;fci?)©«jS5 1J:D, I^^«iei2, 3 FBltC«)SSr3lJP 

30 >i?'®«JEiSJ^«0 5 (b) JC^-Tj^J^iL, /I^UT-ti 
«Ti SrO. 1msec. . T2 €-25msec. i: 
L, tf-^mff$rO~l SVtLfc. 
[0 14 9] Xfi- f 
ggI.>TXS§§5 5 5rt<&Sf^UT)E;^^l. 3X10-2 
P a h ^^H^t *^m®KI»C 10-1 

6 V(7?/i;U7.«ffi<&EPiOb, ffittlb^fflS^rfTofc. ffitt 

[0 15 0] JEt±©ct5(CLTf^S!bfe«^i*ai5^^^ 

40 0 6l'*LfeS'J^3S^fflt'^ 1. 3 X 1 0-5p aJIJlTC) 

x^a^T-smtfc^, gg»jitjii4v. 7y-K«m 

5, I f = 1 m A. ma^m. l e = 0 . 8 u A 

[0151] \Mm.m 2 ] 1 <r>nFtm%^^m 

t^T, 0 8i3J;lX0 9tc*-rJ;5;'j:-7H'Ji7 7.j^4^®« 

10 15 2] #S:^*7X»«7 1±ICU7 h:t7^i5j; 
I^Xy-?-;/^ U >i^?£5rfflliT. Jf $ 5 0 0 A© P t ^ 
50 7i-2)^^tt®2, 3$:J^fiKt:/5:. ^^W^iCDFelPiL « 1 
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0 Mmt Lfc.. 

to 1 5 3] 7.^U->W]SlCj:DAg'<-7>h$:En 

[0 15 4] m'^mms.zf^^^^m^i^rzMi i^m 
mmi tmm\zvT^mmm^nr>tz, m^iiit 

fz. 

[0155] mmmm^n-:>TzM^ 7 1 ©^^itsra 

ffid^o, U7Kitmm»mizmLrztc^x'^(Dmmt^ 
^itv. m.A(.itmmmm±(D^izmmtm^^nrz. s 

[0 15 7] C©J;5lCL.Tf^KLfctt^j^S«7 1 

U7:;''l/-h8 l±ir@^Lfc^. S«7 1©5mm± 

^TtlKS 4 t^^'^UA*-;;^/ 8 5 *^?^^^nT«fig$tl 

\,^T4 0 0'CiZX$imt:n-otZo tj:^. ^TieKtrliRG 

[0 15 8] f^SjLfe:<?77.^Sgl*g«:»^1SS:ai;«S 
ts>zfiZXUmVtz'^. ^g^1-«^Do X 1 TiSD o X 
mtD o y 1 o y n $rffli;T> ^JgMllt|p|^ 

»C«^4S:ai^^<^)*^ltffiWlC 0 ~ 1 8 VO/Vi'T.mEE. 

[0159] ^t^T, 1. 3 X 1 0-2p agaOTir h 
>#H»triCT^^«®rBl(c: 1 0~ 1 6 VO«iEE$:EPSD 

[0 1 6 0] ^S§F*g?r+^M::SfMU. $e>IC«^SS:« 
Tz, 

[0 16 1] &.±(D<iioizvx^^vfzmmm^^miz 

iSl^T, #«?-*5(tti^^lC> i?mS5^D o X 1 TiSD 
oxmtDoy 1 75SD o y n SraU^T 1 5VCD«ffi<& 
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[0162] 3 ] mmm i (DW^sfctt;*^ 

[0 16 3] ^Ji«»J2tl^«g{::LTW«;tf^7.S«±tr 

m^n®2. 3^m0S.\^. 7.i;u->e!im&izj:io^m 
mmi 1 z^m^vTz. nmm2 t^mizvxmm&wi 

10 [0 1 6 4] f^SSLfcmTiliS^l 1 0SrfflV>. m^iiE 
««1 1 0t:7x-;^yk-h8 6FBllCif'J-y H«S1 
2 0SrEBUfc;itiJt^1^ailSS««J2t|HlfiHcUT, mi 

to 1 6 5] K±<DJ;5tcLT^B£L;^c:ia^JgfiKSglC 
(DastJ$r$iJffl!t, iii^^l 5-1'>-rt3«^T^:ii75ST 

^tz, ^m'i'mhm^\z^^i^m'?-^mcx 1 5v<Dm 

20 IE=&EPJ)DL, !gEE^^«:ai;T;<^;WN*->i7fc4 k VO 

[0166] mmm4] mmmi tmmizLxwmii 
97.miR±\zm^mm'S:m^vrz, 

to 1 6 7) {^SLfcmS*««ffitC:ti7^'5'->;VhtJ 

xh4^->->^><D0. /-)Vmm^7.\f.y:::i — 

hb. 8 0'CT2 0^i-FB^&JSI^i*--5c:tf'<t 

to 1 6 8] )!K\zmn.'&.^4^mm-^umz. 
30 >Jx«y h;&ic©iisitsfi (^^^y >ttsa p j - 3 0 0 
s) $rfflvv 6«igc07lci!^k-^-h'J'i;A^SK^irB (1 

[0 16 9] «®«ia$:ffo/t«ffiS«<&i^S6/'?7>?':7 

40 to 1 7 0] )k\Z. 3 0 Ot:T-2P#Fp11)Pl^5aaS:bT« 
t0 17 1]^»I, 1. 3 X 1 0-4? aCD^^ + lCT* 

^mffiR!i<cmEE<&EPsnbTa«75i--5>if&fTt^. m 

5 (b) tr:^-rigEJgi:b, n)V7..ii§,T\ 5:0. 1ms e 
c. , n)V7.mmi:2 «r25nisec. tb, t-i^tt 
ff$:0~l 8 Vibfe. 

to 1 7 2] S^cl'^T. 1. 3 X 1 0-2p a07-t 
H^>t>lrT*^m@rai' 1 0~1 6 VCDttH^^jDb, 

50 ffittft^aa^&fiofc, ffi^4ft<^WJDttffi/1;^7.^47;^■- 
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5 >i^^©Wlra«EE/t;u;^ tisisit bit. 

[0 17 3] e^±©J:rllcUT^^Stfc«^«t^±J*^^£r 
0 6tC^bfcSy^?^5rffl^^. 1. 3 X 1 0-5p afiAT© 

KSgSTS^^L^c^, igi!j«jEi5v, 7y-h*mi± 

•5. I f = 1 . 1 mA, iJctBttSit I e = 0. 8 

[0 17 4] [^il^SJS] ^ig«aj2 tlBl^llCbTWte^f 

[0 17 5] SffiS®{C:ti7^x->JH-'JXh^v->7 

>©o. 5%x^'y-;p^?K^7.tr>:3-hL., sec 

[0 17 6] ;^tC««1flK^J^fi£-r-5ai5^^tr, Oi'v 

x<y h^iCcDPSitgfi >ass pj-soo 

S) 6«:t®zKBSr^k:^hU ■^A®fK^ l?g (1 

)V (3/1) S^^fS^'llSatfe^^ s«s:-^®a 

[oi7 8]i>:{c. 3 0 o°cx' 2i^mmMm.^vxm 
[0 17 9] ::cD±5fcUTf^Si!b;t«^iia«€:fflVi 

T, ||J60iJ 2 tissue UTiUfeJgJSlt^flSSrfPSLfc. 

[0180] ^;tv 011 H*-r J: ^clEtblHlKSrffl t» 

T, N T S C-J3^<D7- V a > 

•la-SCtjiST^it. 
[0181] 



(14) 

[0182] %fz.. ■xm.mi^'mm.'^. -yi^v') 

^B5fflliit^«1$K©/'^37-x>i/lg*J?FSTS^it 
10 [0 1 8 3] $^.tr. »i7'Pir7.*iii^C:ttrJ;oT^ 

bfc«-&-efc»;snitgT*o, «tc*:ebfcm^ttuis? 

[0 184] ^;t. *^?g©*^trJ;oTM3g$nfc« 

[0 2] *^?gcr)tt^i!cms^®ssifi;&ji<&iaBjr^fc 

[0 3] *^BJ®«^Kai^^©»3g*fel'*5t,iT, 3^ 

[0 4] 2(!:»?g©«^i!!:ai*^©S!ii*SJci5i>T, ^ 

30 

[0 5] *^§g©m^i*aim^®S!jgiiiSbTjgfflT€ 
[0 6] *^ig®«i^ii{li«^oSjiicffiti-i)C:i©T 

t-5KSMa^s (aijeiTfifis^B) (D-{fii?&^-r«iiis«i 
[0 7 ] *^w®«^ijfai^^©^^ii(ai!|#ttsr^-r0 

[0 8] *!«?q©*ft6vh»Ji7XEfi©.m^ai®-«RJ«- 

[0 9] ^^Bjwii^j^fiKga©*^/^^^;!/©-^*!** 
[010] «^/i*;Kc:i3tt5^^)^o-«si«r^-r^i5S; 

0T*^. 

[011] ^^gHJ^il^JgfiKgBiClNTSC:^^©-?^^ 
[012] *^9!©fi&T3«ESom^ii©-0iJ?&ST« 

50 [01 3] *^Bj©ii^j^^^fi©a*/'?^;i'©-^j$r 



49802000-164117 (P2000-164117A) 



27 

[014] t^5i5^j0gffie«sm^iJctb*^«)«siai? 
1 

2, 3 m=i-nM 

5 fi^«mgi5 

6 M7Ktt«® 
7 

8 ■iy^i>:sLvvm.m. 

9 

1 1 mm&Wi 

2 1 |Stt±(Df^^t°->^ 
2 2 H^WI^^bf-;/? 

2 3, 2 4, 2 5, 2 6 4 KtC^SB-TS^^mffi 

5 0 *^mfflt I f ^sj^r-sitfewmgsfh 

5 1 «^*S:ffi«^{c*TF«ffiVf <£EPlja-r-5fcfe©ffi 

in 

52 @^^ifcaigl55J:Ditm$n*iJ[aill8if le 

5 5 «^^gg 
5 6 Sf^#>y 

7 1 m^iigsffi 

[01] 



(a) 




(15) 

7 2 x:^|p]i2^ 

7 3 Y*rS]6B^ 

7 4 m^sfetti*^ 

7 5 IPa^ 

8 1 'J7y^-h 
8 2 

8 3 :«57.S« 

8 4 «^Bi 

8 5 

10 8 6 7x— 7>:/U— h 

8 7 isma^ 

8 8 ^BSSg 

9 1 m.^mmM 

9 2 mt^ 

10 1 S^/I^JU 
10 2 ^*(BI8S 

1 0 3 ffJiWlEl8§ 

10 4 h V'JT^^ 

10 5 ^-f >pt^:'J . 

20 1 0 6 ¥mm^%mm% 

1 0 7 ^iHm^^^gg 

V X , V a - iS-dittt-Miii 

1 1 0 

1 1 1 «^4J(m*i^ 

1 1 2 «^S!t!il*^5rEi^r?);tfe®^^iiffi«g 

120 i^U>;/h*«ffi 

12 1 «^*Siija-r-5;tJ?)(0MP 



[04] 




LLi 



2 



4€ §92000-164117 (P2000-164n7A) 




4% 69 2 0 0 0-1 641 1 7 (P2000-1 641 1 7A) 



(17) 



Ca) 



(b) 



/ 


Ta 


\ 











73 

_JL_ 



r- D.ii 



72- 



D,i D,a Dyj 



Dm I 



< > 4 


1 1 






















[ 








1 














4^ 



75 



74 71 



"P7 



XT 



II 0] 



64 



91 



(a) 



87 



^ §a 2000-1 64117 (P2000-1 641 1 7A) 



(18) 



tSIl 1] 



[012] 




D«9 



0 0 0 0 0 0.0 OOP 
0 0....0 0 0 0 0 0 0 0 

000000000 o; 
bbbbbbooo 



t 



no 112 HI 



[013] 



120 87 




^ 2000-1 641 1 7 (P2000-1 641 1 7A) 



(19) 



[014] 

5 4 

—H- 



PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 2000-1 641 1 7 

(43)Date of publication of application : 1 6.06.2000 



(51)Int.CI. 



HOI J 9/02 



(21) Application number : 10-336747 

(22) Date of filing : 27.1 1 .1 998 



(71) Applicant: CANON INC 

(72) Inventor : KG JIMA* MAKOTO 

TAMURA MIKI 
MITSUMICHI KAZUHIRO 



(54) ELECTRON EMITTING ELEMENT. ELECTRON SOURCE, IMAGE FORMING DEVICE, AND MANUFACTURE 
THEREOF 



<57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electron emitting element capable 
of obtaining the even electron emitting characteristic over a large area and 
being easily manufactured at a low cost and coping with unevenness of the 
element pitch per each board due to the dimensional change of the board in a 
heating process, and to provide an electron source having excellent evenness 
and productivity, to provide an image forming device, and to provide methods 
of manufacturing them. 

SOLUTION: A method of manufacturing electron emitting element has a 
process for forming a hydrophobic surface 7 over the whole surface of a 
board 1 including electrodes 2. 3, a process for forming a hydrophilic surface 6 
in a part to be formed with a conductive film 4 by coating any one of acid, 
alkali and solvent with the ink jetting method, a process for giving the drops 9 
of the solution including the conductive film forming material between the 
element electrodes 2, 3, a process for forming a conductive thin film 4 while 
heating the given solution drops for burning, and a process for forming an 
electron emitting part 5 in the conductive film 4. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim 1] The process which forms the component electrode of a couple on a base, and the process 
which carries out hydrophobing processing of the whole substrate surface containing a component 
electrode, The process which carries out hydrophiiization processing of the front face of the part which 
forms the conductive film by applying either an acid, alkali or a solvent using an Inkjet method. The 
manufacture approach of the electron emission component characterized by having the process which 
gives the drop of the solution which includes the charge of conductive film formation lumber in 
component inter-electrode, the process which carries out heating baking of the given drop, and forms 
the conductive film, and the foaming process which forms the electron emission section in the 
conductive film. 

[Claim 2] The manufacture approach of an electron emission component according to claim 1 that a 
drop grant process is characterized by being carried out by the ink jet method. 

[Claim 3] The manufacture approach of an electron emission component according to claim 2 that an ink 
jet method is characterized by being Bubble Jet. 

[Claim 4] The manufacture approach of an electron emission component according to claim 1 that a 
drop grant process is characterized by being carried out by dipping. 

[Claim 5] The electron emission component characterized by being manufactured by one approach of 
claims 1-4. 

[Claim 6] The electron emission component according to claim 5 to which an electron emission 
component is characterized by being a surface conduction mold electron emission component. 
[Claim 7] The electron source which is an electron source which emits an electron according to an input 
signal, and is characterized by having arranged two or more electron emission components according to 
claim 5 or 6 on a base. 

[Claim 8] The electron source according to claim 7 to which said two or more electron emission 
components are characterized by wiring in the shape of a matrix. 

[Claim 9] The electron source according to claim 7 to which said two or more electron emission 
components are characterized by wiring in the shape of a ladder. 

[Claim 10] The manufacture approach of the electron source characterized by being the approach of 
manufacturing an electron source according to claim 7 to 9, and manufacturing two or more electron 
emission components by the approach according to claim 1 to 4. 

[Claim 1 1] Image formation equipment characterized by having the image formation member which is 
equipment which forms an image based on an input signal, and forms an image at least by the exposure 
of the electron ray emitted from an electron source according to claim 7 to 9 and this electron source. 
[Claim 12] The manufacture approach of the image formation equipment which is the approach of 
manufacturing image formation equipment according to claim 11. and is characterized by manufacturing 
an electron source by the approach according to claim 10. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to image formation equipments, such as a display 
constituted using the electron source and this electron source which come to arrange a majority of 
electron emission components and these electron emission components, and an aligner, and those 
manufacture approaches. 
[0002] 

[Description of the Prior Art] Conventionally, it divides roughly into an electron emission component, 
and two kinds, a thermionic emission component and a cold cathode electron emission component, are 
known. There are a field emission mold ("FE mold" is called hereafter.), a metal / insulating layer / metal 
mold (an "MIM mold" is called hereafter.), a surface conduction mold electron emission component, etc. 
as cold cathode electron emission component. 

[0003] As an example of FE mold W. P. Dyke and W.W. Dolan and "Field Emission", Advance in Electron 
Physics 8, 89 (1956), or C.A. Spindt "Physical Properties of thin-filmfield emission cathodes with 
molybdenum cones" J. Appl. Phys. What was indicated by 47, 5248 (1976), etc. is known. 
[0004] As an example of an MIM mold, it is C.A. Mead "Operation ofTunnel-Emission Devices" J: 
Appl.Phys. What was indicated by 32,646 (1961) etc. is known. 

[0005] As an example of a surface conduction mold electron emission component, it is M.I. Elinson Radio 
Eng. Electron Phys. There are some which were indicated by 10, 1290 (1965). etc. 
[0006] A surface conduction mold electron emission component uses the phenomenon which electron 
emission produces by passing a current at parallel at a film surface in the thin film of the small area 
formed on the insulating substrate. As this surface conduction mold electron emission component, it is 
Sn02 by said Elinson etc. The thing using a thin film. Thing [G. by Au thin film Dittmer: "Thin Solid 
Films", 9,317(1972)]. In 203 / Sn02 Thing [M. by the thin film Hartwell and CO. Fonstad: "IEEE Trans. 
ED Conf.", 519(1975)]. Others [ / by the carbon thin film / thing [Araki ** ]: A vacuum, the 26th volume, 
No. 1, 22-page (1983)]. etc. are reported. 

[0007] As a typical example of these surface conduction mold electron emission components, above- 
mentioned M. Hartwells component configuration is typically shown in drawing 14 R> 4. In this drawing, 1 
is a substrate. 4 is the conductive film, it consists of a metallic-oxide thin film formed in the pattern of 
H mold configuration, and the electron emission section 5 is formed of the energization processing called 
the below-mentioned energization foaming. In addition, 0.5-1 mm and W' are set up for the component 
electrode spacing L in drawing by 0.1mm. 

[0008] In these surface conduction mold electron emission components, before performing electron 
emission, it is common to form the electron emission section 5 by energization processing beforehand 
called energization foaming in the conductive film 4. that is, with energization foaming, impression 
energization of the electrical potential difference is carried out to the ends of said conductive film 4. the 
conductive film 4 is broken, deformed or deteriorated locally, and structure is changed — making — 
electric — high — it is the processing which forms the electron emission section 5 of a condition 
[ :|ca|c9|ea|c ]. jn addition, in the electron emission section 5. the crack has occurred on some conductive film 
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4, and electron emission is performed from near [ the ] a crack. 

[0009] Since structure is simple, an above-mentioned surface conduction mold electron emission 
component has the advantage which covers a large area and can carry out array formation of the a large 
number component. Then, the various application for harnessing this description is studied. For example, 
utilization to image formation equipments, such as a source of an electrification beam and a display, is 
mentioned. 

[0010] Conventionally, as an example which carried out array formation of many surface conduction 
mold electron emission components, a surface conduction mold electron emission component is 
arranged to juxtaposition, and the electron source which carried out the line array (it is also called 
ladder mold arrangement) of many lines which connected the ends (both components electrode) of each 
surface conduction mold electron emission component with wiring (it is also called common wiring), . 
respectively is mentioned (for example. JP.64-31332.A. JP,1 -283749 A a 2-257552 official report). 
[0011] Moreover, especially in the display, the display which combined the electron source to which it 
was possible to have considered as the display using liquid crystal and the same plate mold display, and 
the back light has moreover arranged many surface conduction mold electron emission components as 
an unnecessary spontaneous light type display, and the fluorescent substance which emits light in the 
light by the exposure of the electron ray from this electron source is proposed (the U.S. patent No. 
5066883 description). 

[0012] In order to have manufactured the above surface conduction mold electron emission components, 
it was manufactured by the approach of using a photolithography technique and an etching technique 
abundantly. However, the manufacture approach of the electron-emission component of stabilizing the 
size of a component of being a simpler approach and stabilizing the formation location of a component 
by performing hydrophilic processing to the part which performs non-dense water treatment to the part 
which does not form the conductive film on a substrate in JP,9-245625,A as an approach of 
manufacturing a surface conduction mold electron emission component by low cost, or forms the 
conductive film, or giving these both is proposed. 
[0013] 

[Problem(s) to be Solved by the Invention] In the process which forms a component on a substrate, the 
heat treatment process is unescapable. For example, component wiring is formation by screen-stencil 
being tried, and calcinating, after screen-stenciling Ag paste, and wiring is formed. 
[0014] However, the phenomenon in which a dimension changes before and after heat treatment 
produces the glass substrate generally used to a substrate. Although the amount of a dimensional 
change is set to 20 micrometers or more per 10 inches, the amount of dimensional changes is not 
necessarily fixed, is set each time and differs. Therefore, when the component electrode was formed, 
component pitches differed for every substrate, and the phenomenon a pitch becomes less fixed [ the 
phenomenon ] had arisen by the location also on the same substrate. 

[0015] By the approach using the photo mask currently performed conventionally, hydrophilic processing 
and component formation could be performed only in the always demarcated location, and it was not 
able to respond to change of the component pitch accompanying the dimensional change of such a 
substrate. With large-areaHzing of a substrate, such a problem became more remarkable and the need 
for a response has produced it. 

[0016] The object of this invention is to offer the electron emission component which can respond also 
to dispersion in the component pitch for every substrate which the uniform electron emission 
characteristic is acquired over a large area, and can manufacture easily by low cost in view of the 
above-mentioned problem, and originates in the dimensional change of the substrate in a thermal 
process, the electron source which used it for the list and was excellent in homogeneity and 
productivity, image formation equipments, and these manufacture approaches. 
[0017] 

[Means for Solving the Problem] The configuration of this invention accomplished that the above- 
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mentioned object should be attained is as follows. 

[0018] Namely, the process which forms the component electrode of a couple on 3 base the first of this 
invention. The process which carries out hydrophobing processing of the whole substrate surface 
containing a component electrode, and the process which carries out hydrophilization processing of the 
front face of the part which forms the conductive film by applying either an acid, alkali or a solvent using 
an Inkjet method. It is in the manufacture approach of the electron emission component characterized 
by having the process which gives the drop of the solution which includes the charge of conductive film 
formation lumber in component inter-electrode, the process which carries out heating baking of the 
given drop, and forms the conductive film, and the foaming process which forms the electron emission 
section in the conductive film. 

[0019] Moreover, the second of this invention is an electron emission component characterized by being 
manufactured by the primary method of above-mentioned this invention. 

[0020] Furthermore, the third is an electron source which emits an electron according to the input signal 
of this invention, and is in the electron source characterized by having arranged two or more first 
electron emission component of above-mentioned this invention on a base. 

[0021] And the fourth of this invention is the approach of manufacturing the third electron source of 
above-mentioned this invention, and is in the manufacture approach of the electron source 
characterized by manufacturing two or more electron emission components by the second approach of 
above-mentioned this invention. 

[0022] Moreover, the fifth is equipment which forms an image based on the input signal of this invention, 
and is in the image formation equipment characterized by having the image formation member which 
forms an image at least by the exposure of the electron ray emitted from the third electron source and 
this electron source of above-mentioned this invention. 

[0023] Furthermore, the sixth of this invention is the approach of manufacturing the fifth image 
formation equipment of above-mentioned this invention, and is in the manufacture approach of the 
image formation equipment characterized by manufacturing an electron source by the fourth approach 
of above-mentioned this invention. 

[0024] According to this invention, on the hydrophilic front face of a substrate, the solution given with 
the conductive film formation process after surface treatment was performed spreads, and on a 
hydrophobic front face, since it crawls, a solution spreads, or does not adhere to an unnecessary 
location, and it can form the conductive film with a precision sufficient to a position. Moreover, it is 
possible to control the configuration and thickness of the conductive film by the area of the surface 
treatment side of a substrate and the amount of the solution to give easily, and the repeatability and 
homogeneity of the configuration of the conductive film and thickness improve. Consequently, even 
when forming many electron emission components over a large area, the uniform electron emission 
characteristic is acquired. 

[0025] Moreover, according to the manufacture approach of this invention, since patterning of large- 
scale membrane formation equipment and the conductive film using photolithography is unnecessary, it 
is low cost and an electron emission component can be manufactured easily. 

[0026] Moreover, an electron source and image formation equipment excellent in homogeneity and 
productivity can be offered by applying the electron emission component manufactured by the approach 
of this invention. 

[0027] Moreover, since hydrophilization processing of the part which forms the conductive film is 
performed using an ink jet method according to this invention, the pitch of a location can be adjusted to 
freedom in every direction, and it is measuring the pitch of the component electrode currently formed 
on the substrate before conductive film formation, and can respond to the pitch change by the location 
also on the difference of the pitch according to substrate individual, and the same substrate. 
[0028] 

[Embodiment of the Invention] Next, the desirable embodiment of this invention is shown. 
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[0029] Drawing 1 is the mimetic diagram showing the example of 1 configuration of the electron emission 
component of this invention, drawing 1 (a) is a top view and drawing 1 (b) is a sectional view. For 1, as 
for an electrode (component electrode) and 4. in drawing 1 . a substrate, and 2 and 3 are [ the 
conductive film and 5 ] the electron emission sections. 

[0030] As a substrate 1. it is Si02 by a spatter etc. to the glass which decreased impurity contents, 
such as quartz glass and Na, blue plate glass, and blue plate glass. Ceramics, Si substrates, etc. which 
carried out the laminating, such as a layered product and an alumina, can be used. 

[0031] A common conductor material can be used as an ingredient of the component electrodes 2 and 3 
which counter. For example, metals, such as nickel, Cr, Au, Mo, W. Pt. Ti, alunninum, Cu, and Pd, or an 
alloy, and Pd, the printed conductor which consists of a metal or a metallic oxide, glass, etc., such as Ag, 
Au, Ru02, and Pd-Ag, and In2 03-Sn02 etc. — it is suitably chosen from semi-conductor conductor 
material, such as a transparence conductor and polish recon, etc. 

[0032] The configuration of the component electrode spacing L. component electrode die-length W, and 
the conductive film 4 etc. is designed in consideration of the gestalt applied. The component electrode 
spacing L can be made into the range of hundreds of micrometers from hundreds of nm, and can be 
more preferably made into the range of several micrometers to dozens of micrometers in consideration 
of the electrical potential difference impressed to component inter-electrode. Component electrode die- 
length W can be made into the range of several micrometers to hundreds of micrometers in 
consideration of the resistance of an electrode, and the electron emission characteristic. Thickness d of 
the component electrodes 2 and 3 can be made into the range of several micrometers from dozens of , 
nm. 

[0033] In addition, apart from the configuration shown in drawing 1 , it can also consider as the 
configuration formed in order of the conductive film 4 and the component electrodes 2 and 3 on the 
substrate 1. Moreover, all between the component electrode 2 which counters depending on a process, : 
and 3 may function as the electron emission section. 

[0034] As an ingredient which constitutes the conductive film 4, for example Metals, such as Pd, Pt, Ru, 
Ag, Au. Ti, In, Cu, Cr, Fe, Zn, Sn, Ta, W. and Pb, PdO, Sn02, In 203, PbO, and Sb 203 etc. — an oxide 
conductor — Semi-conductors, such as nitrides, such as carbide, such as boride of HfB2, ZrB2, LaB6, 
CeB6, YB4, and GdB4 grade, and TiC, ZrC, HfC, TaC, SiC, WC, and TiN. ZrN, HfN, and Si, germanium, 
carbon, etc. are mentioned. 

[0035] It is desirable to use for the conductive film 4 the particle film which consisted of particles, in 
order to acquire the good electron emission characteristic. Although the thickness is suitably set up in 
consideration of the resistance between the step coverage to the component electrodes 2 and 3, the 
component electrode 2, and 3 etc.. it is good to consider as the range of Inm - 50nm usually preferably 
[ considering as the range of several angstroms - hundreds of nm ], and more preferably. For the 
resistance, Rs is 102. omega/** to 107 It is desirable that it is the value of omega/**. In addition, Rs is 
a value in which it appears in w when width of face places the resistance R which die length measured in 
the die-length direction of the thin film of I with R=Rs (l/w). 

[0036] In this description, although energization processing is mentioned as an example and explained 
about foaming processing, foaming processing is not restricted to this and contains the processing which 
the film is made to produce a crack and forms a high resistance condition. 

[0037] The particle film described here is film with which two or more particles gathered, and the 
condition or particle to which the particle distributed the fine structure separately has taken mutually 
contiguity or the condition (it contains, also when some particles gather and island-like structure is 
formed as a whole) of having overlapped, the particle size of a particle — the range of several 
angstroms to thousands of A — it is the range of 10 to 200A preferably. 

[0038] In addition, since the language "particle" is frequently used on these descriptions, the semantics 
is explained. 

[0039] A "particle", a call, and what is smaller than this are called a "ultrafine particle" for a small 
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particle. It is performed widely that the number of atomic calls a "cluster" about hundreds of or less 
things still smaller than a "ultrafine particle." However, each boundary is not strict-and it changes by 
paying attention to what kind of property it classifies. Moreover, a "particle" and a "ultrafine particle" 
may be collectively called a "particle", and description in this description meets this. 
[0040] It is described as follows by "the experimental physics lecture 14 front face and the particle" 
(the volume on Koreo Kinoshita , KYORITSU SHUPPAN September 1. 1986 issuance). 
[0041] "When calling it a particle in this paper, the diameter carries out to from about 2^3 micrometers 
to about lOnm generally, and when calling it especially an ultrafine particle, particle size will mean from 
about lOnm to about 2-3nm. Since both are only collectively written to be particles, it is by no means 
strict, and they are most rules of thumb. In the case of dozens - about 100 numbers, the number of the 
atoms which constitute a particle calls it a cluster from two pieces. " (195 pages the 22-26th line) 
[0042] When added, the minimum of particle size was still smaller and those of the definition of the 
"ultrafine particle" in "the wood and ultrafine particle project" of the Research Development 
Corporation of Japan was as follows. 

[0043] "In "ultrafine particle project (1981-1986) of Exploratory Research for Advanced Technology, it 
decided to call the thing of the range whose magnitude (path) of a particle is about 1-100nm a "ultrafine 
particle" (ultra fine particle). Then, one ultrafine particle is about 100-108. It will be called the aggregate 
of the atom like an individual, if it sees with an atomic scale, ultrafine particles will be size - a giant 
particle, what is still smaller than" (volume "ultrafine particle-creation technology - ]" wood Chikara, 
Ryoji Ueda, and on Tazaki ** ; Mita publication 1988 2 pages 1 -4th line) "ultrafine particle, i.e.. an atom, 

— some - one particle which consists of hundreds of pieces is usually called a cluster — " ( with a 
writing ! this ] of two page the 12-1 3th line) — 

[0044] Based on the above general ways of calling, in this description, a "particle" is the aggregate of 
many atoms and molecules, and suppose that the minimum of particle size points out several angstroms 

- about 10A, and an upper limit points out an about several micrometers thing. 

[0045] This electron emission section 5 is constituted by the crack of the high resistance formed in 
some conductive film 4. and the conductive particle of the particle size of the range of dozens of nm 
may exist in that interior from several angstroms. This conductive particle contains some elements of 
the ingredient which constitutes the conductive film 4. or all elements. Moreover, on the electron 
emission section 5 and the conductive film 4 of the near, it can also have the carbon or the carbon 
compound formed of the below-mentioned activation process. 

[0046] Although there are various approaches as the manufacture approach of the electron emission 
component of this invention, the example is explained based on drawing 2 . In addition, the same sign as 
the sign given to drawing 1 is given to the same part as the part shown in drawing 1 also in drawing 2 . 
[0047] 1) Fully wash a substrate 1 using a detergent, pure water, an organic solvent, etc., and form the 
component electrodes 2 and 3 on a substrate 1 by the approach of carrying out patterning by the lift off. 
etching, etc. after depositing a component electrode material vacuum evaporation technique, a spatter, 
etc., or the method of printing and calcinating the paste containing a component electrode material 
( drawing 2 (a)). Here, suppose that the substrate with which the component electrodes 2 and 3 are 
formed at least, and the conductive film 4 is not formed is called the electrode substrate 11. 
[0048] 2) Perform hydrophobic processing all over the front face of the electrode substrate 1 1 in which 
the component electrodes 2 and 3 were formed, and form the hydrophobic front face 7 ( drawing 2 (b)). 
[0049] Hereafter, an example of the surface treatment approach of the electrode substrate 11 is shown 
using drawing 3 . 

[0050] Generally, the front face of pure glass, a metal, and a metallic oxide tends to wet wet in solutions, 
such as water, and organic substance front faces, such as plastics, cannot wet wet easily. It can be 
made hard to wet wet to these solutions by introducing a hydrophobic high hydrocarbon radical, a 
fluorocarbon radical, etc. into a substrate front face, and carrying out hydrophobing processing of the 
substrate front face, since the ease of wetting wet on the front face of a substrate originates in a 
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surface structure. 

[0051] In this invention, the organic silicon compound which has hydrophobic grouj^s. such as a 
hydrocarbon and fluorocarbon. is suitably used for hydrophobing processing, and it can process by the 
applying methods and the gaseous-phase depositing methods, such as a spin coat and a spray coat. 
[0052] As an organic silicon compound, for example Trimethylmethoxysilane, dimethyldimethoxysilane. 
Methyl trimetoxysilane, dimethyldimethoxysilane. trimethylethoxysilane, Methyl triethoxysilane, dimethyl 
diethoxysilane, triphenylmethoxysilane, Diphenyldimethoxysilane. phenyltrimethoxysilane, a triphenyl 
ethoxy silane, Alkoxysilane, such as diphenyl diethoxysilane and phenyltriethoxysilane Vinyl 
trichlorosilane, vinyltrimetoxysilane, vinyltriethoxysilane, Vinylsilane, such as a vinyl tris (beta- 
methoxyethoxy) silane gamma-chloropropyl trichlorosilane, gamma-chloropropyltrimetoxysilane, gamma- 
chloropropyl triethoxysilane. gamma-aminopropyl trimethoxysilane. gamma-aminopropyl triethoxysilane, 
gamma-aminopropyl methyldiethoxysilane, N-beta(aminoethyl)-gamma aminopropyl trimethoxysilane. N- 
beta (aminoethyl)-gamma aminopropyl methyl dimethoxysilane, Gamma-glycidoxypropyltrimetoxysilane, 
gamma-methacryloxpropyl trimethoxy silane. Organic functionality silanes. such as gamma-mercapto 
propyltrimethoxysilane Fluoro ethyltrimethoxysilane, gamma-fluoropropyl trimethoxysilane, A fluoro 
ECHIRUJI methoxyethoxy silane, fluoro ethyl methyldiethoxysilane, Perfluoro ethyltrimethoxysilane, 
perfluoro ethyltriethoxysilane, Fluoro alkyi silanes (a four or more C thing is also included), such as 
perfluoro propyltrimethoxysilane and perfluoro propyl triethoxysilane Silazanes, such as disilanes, such 
as a hexa methyl disilane, hexamethyldisilazane, and a hexa methyl SHIKUROTORI silazane Silylamide, 
such as a silanols [, such as diphenyl silane diol, ], N-trimethylsilyl acetamide, screw (trimethylsilyl) 
acetamide, N, and N'-screw (trimethylsilyl) urea, is mentioned. Moreover, the silicone resin currently 
generally used as **** material in addition to this and a fluororesin may be used. 
[0053] 3) Next, carry out hydrophilization processing of the part which forms the conductive film. 
Hydrophilization processing can use alkaline solutions, such as acidic solutions, such as a hydrochloric . 
acid and a sulfuric acid, and a sodium hydroxide, an organic solvent, and the mixture of these plurality. 
The oxidizer represented by the mixed solution of a potassium dichromate and: a . sulfuric acid may be 
used. 

[0054] By applying these solutions 9 to the location of the request on a substrate with the ink jet 
equipments 8, such as bubble jet and piezo jet, hydrophilization processing is performed and the 
hydrophilic front face 6 is formed in the part which forms the conductive film ( drawing 2 (c)): 
[0055] the effectiveness that the hydrophobic organic functional group given to the substrate front face 
is removed or cut by these solutions 9, the effectiveness that - OH radical is given to a substrate front 
face, and ******** — or hydrophilization on the front face of a substrate is performed by the 
effectiveness of these plurality. Moreover, what was suitable is selected by the class of hydrophobic 
processing in which selection of the class of a solution and solvent was performed to the construction 
material of a substrate, and a substrate. 

[0056] Moreover, as for the location which applies a solution 9, it is desirable to measure and determine 
the formation condition of the component electrode on a substrate immediately before. This receives 
contraction and deformation, while a substrate passes through a thermal process, and it responds to the 
pitch of a component electrode changing rather than a design value. 

[0057] Although drawing 3 explains, 21 is a component electrode pitch on a design. Originally, although a 
component electrode is formed in this location, the component electrode should be formed in the lifting 
and the location of 22 for the substrate in deformation of the thermal process. Although the equipment 
which combined the microscope, the X-Y stage, the CCD camera, the image processing system, etc. can 
perform location detection of a component electrode, the location of the component of four corners of 
23, 24, 25, and 26 of drawing 3 is detected, for example, other components shall be interpolating at equal 
intervals in these four elements, and shall be spotted, and solution spreading shall be performed in the 
location. 

[0058] Furthermore, if the location of the component which carries out location detection like drawing 4 
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is increased for nine components including the center other than four corners and the location of other 
components is interpolated among these nine components, fixing of a component can be further 
performed with a much more sufficient precision also to the substrate of large-sized size. The number 
of location detection can raise precision, so that it increases the number, as long as it does not limit to 
four pieces and nine pieces and working hours allow. 

[0059] Hydrophilization processing of the substrate front face which forms the conductive film 4 as 
mentioned above is carried out. and the electrode substrate 1 1 with which hydrophobing processing of 
the substrate front face which does not form the conductive film 4 was carried out is obtained. 
[0060] 4) Give the solution containing the ingredient which forms the conductive film 4 on the electrode 
substrate 1 1 which carried out surface treatment (not shown). The example which gives the drop 
containing the ingredient which forms the conductive film 4. using drop grant equipment as an example 
of solution grant is shown. 

[0061] Although what kind of equipment may be used as long as it is equipment which can form the drop 
of arbitration as an example of the drop grant equipment used here, the equipment of the ink jet method 
which can control in dozens ofmicro about g range from dozens ng extent, and the drop of the minute 
amount more than dozens ng extent can form easily especially is desirable. As equipment of an ink jet 
method, the equipment of Bubble Jet can be used suitably. 

[0062] The number of the drops to give may be an unit to formation of one conductive film, or may be 
plural. In the case of an unit, production time can be shortened compared with two or more cases. On 
the other hand, in addition to the amount of one drop, in two or more cases, the thickness of the 
conductive film can be controlled by the number of drops, and they can raise more the configuration and 
pattern precision of the conductive film to form. Moreover, irrespective of an unit and plurality, the 
number of drops given to formation of one conductive film may give a drop to two or more places to one 
pair of component electrodes 2 and 3, and may form the conductive film. V • . : . r 
[0063] The solution given as a drop has the desirable solution which distributed or dissolved the 
ingredient which forms the conductive film 4 in the mixed solvent of water or water, and an organic 
solvent. The organometallic compound which contains the ingredient which constitutes the above- 
mentioned conductive film 4. and the ingredient which constitutes the conductive film 4 as an ingredient 
which forms the conductive film 4 used here is mentioned. Moreover, although it changes also with 
surface treatment approaches of a substrate, a 50-80 dynes [/cm ] solution has the preferably desirable 
surface tension in a room temperature 20 to 90 dyne/cm. 

[0064] In this case, since the given solution spreads in respect of [ 6 ] hydrophilization processing of the 
electrode substrate 11 and it crawls in respect of [ 7 ] hydrophobing processing, a drop does not spread 
irregularly on a substrate. Therefore, it becomes possible to control the configuration and thickness of 
the conductive film 4 by the area of the hydrophilization processing side 6 of a substrate, and the 
amount of the drop to give easily, and the repeatability and homogeneity of the configuration of the 
conductive film 4 and thickness improve. Moreover, since the formation location of the conductive film 4 
is decided by the processing side of a substrate, even if the impact location of a drop shifts somewhat, 
it is uninfluential, and the conductive film 4 can be formed with a precision sufficient to a position. 
[0065] Although the solution which distributed or dissolved the ingredient which forms the conductive 
film 4 in the organic solvent can be similarly used as a solution 9 to give, generally, surface tension of an 
organic solvent is as low as 15 - 40 dyne/cm. and it tends to be damp to various substrates. In this 
case, it is desirable to carry out surface treatment to hydrophobing processing on the front face of a 
substrate using fluorine content compounds, such as the above-mentioned fluoro alkyi silane which can 
form the substrate front face where surface energy is more small (it is hard to wet wet). 
[0066] The approach of giving the solution which contains the ingredient which forms the conductive 
film 4 on the electrode substrate 1 1 in this invention is not limited to the approach of using the above- 
mentioned drop grant equipment, and after it is immersed into the solution containing the ingredient 
which forms the conductive film 4 for the substrate which carried out surface treatment, the clipping 
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method pulled up at the rate of predetermined can also be used for it. Also in this case, the conductive 
film 4 can be selectively formed like an above-mentioned approach according to the processing side of a 
substrate. 

[0067] After giving the solution containing the ingredient which forms the conductive film 4 as 
mentioned above, if needed, after desiccation, heat-treatment is performed and the conductive film 4 is . 
formed ( drawing 2 (d)). 

[0068] 5) Next, perform energization processing called foaming. If it energizes between the component 
electrode 2 and 3. the electron emission section 5 will be formed in the part of the conductive film 4 
( drawing 2 (e)). 

[0069] In a foaming process, heat energy concentrates locally on some conductive film 4 momentarily, 
and the electron emission section 5 from which structure changed is formed in the part. The part where 
structures, such as destruction, deformation, or deterioration, changed to the conductive film 4 locally in 
this energization processing is formed, and this part constitutes the electron emission section 5. 
[0070] The example of the voltage waveform of energization foaming is shown in drawing 5 . 
[0071] Especially a voltage waveform has a desirable pulse shape. There are the technique of having 
shown the pulse which made the pulse height value the constant voltage to drawing 5 (a) impressed 
continuously, and technique shown in drawing 5 (b) which impresses a pulse while making a pulse height 
value increase in this. 

[0072] First, drawing 5 (a) explains the case where a pulse height value is made into a constant voltage. 
T1 in drawing 5 (a) And T2 They are the pulse width and ptilse separation of a voltage waveform. The 
peak value (peak voltage) of a chopping sea is suitably chosen according to the gestalt of an electron 
emission component. An electrical potential difference is impressed from the basis of such conditions, 
for example, several seconds, for dozens of minutes. Pulse shape is not limited to a chopping sea and 
the wave of requests, such as a square wave, can be used for it. 

[0073] Next, drawing 5 (b) explains the case where an electrical-potential-difference pulse is impressed, 
making a pulse height value increase. T1 in drawing 5 (b) And T2 Suppose that it is the same with having 

been shown in drawing 5 (a), the peak value (peak voltage) of a chopping sea every [ for example, / 

0.1 V step extent ] — it can be made to increase ^ :: v - 

[0074] Termination of energization foaming processing is pulse separation T2. The electrical potential 
difference of extent which does not destroy and transform the conductive film 4 into inside locally can 
be impressed, and a current can be measured and detected. For example, energization foaming is 
terminated, when the current which flows by electrical-potential-difference impression of an about 
[ 0.1V ] is measured, resistance is calculated and resistance of 1 M omega or more is shown. 
[0075] Electrical treatment after foaming processing can be performed within a vacuum processor as 
shown in drawing 6 . This vacuum processor also has the function as measurement assessment 
equipment. Also in drawing 6 . the same sign as the sign given to drawing 1 is given to the same part as 
the part shown in drawing 1 . 

[0076] In drawing 6 , 55 is a vacuum housing and 56 is an exhaust air pump. The electron emission 
component is allotted in the vacuum housing 55. Moreover, 51 is the component electrical potential 
difference Vf to an electron emission component. 50 is a power source for impressing, and the 
component electrode 2 and the component current If which flows between three. 54 is an ammeter for 
measuring, and the emission current le emitted from the electron emission section 5 of a component. 52 
is a high voltage power supply for the anode electrode for catching and 53 to impress an electrical 
potential difference to the anode electrode 54, a'nd the emission current le emitted from the electron 
emission section 5. It is an ammeter for measuring. As an example, the electrical potential difference of 
the anode electrode 54 can be made into the range of IkV - lOkV. and measurement can be performed 
for the distance H of the anode electrode 54 and an electron emission component as range of 2mm - 
8mm. 

[0077] In the vacuum housing 55, the device required for the measurement under vacuum ambient 
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atmospheres, such as a non-illustrated vacuum gage, is prepared, and measurement assessment under a 
desired vacuum ambient atmosphere can be performed now. # 
[0078] The exhaust air pump 56 is constituted by the usual high vacuum equipment system which 
consists of a turbine pump, a rotary pump, etc., and the ultra-high-vacuum equipment system which 
consists of an ion pump etc. The whole vacuum processor which arranged the electron emission 
component substrate shown here can be heated at a non-illustrated heater. 

[0079] 6) It is desirable to perform processing called an activation process to the component which 
finished foaming. Like energization foaming under the ambient atmosphere containing the gas of an 
organic substance, it can carry out by repeating impression of a pulse between the component electrode 
2 and 3, and an activation process is the component current If and the emission current le by this 
processing. It comes to change remarkably. 

[0080] When the inside of a vacuum housing is exhausted using an oil diffusion pump, a rotary pump, etc.. 
it can form using the organic gas which remains in an ambient atmosphere, and also the ambient 
atmosphere containing the gas of the organic substance in an activation process is acquired by 
introducing the gas of an organic substance suitable in the vacuum once exhausted fully with the ion 
pump which does not use oil. Since it changes with the gestalt of the above-mentioned component, the 
configuration of a vacuum housing, classes of organic substance, etc., the gas pressure of the desirable 
organic substance at this time is suitably set up according to a case. As a suitable organic substance, 
an alkane, an alkene, and the aliphatic hydrocarbon of an alkyne Organic acids, such as aromatic 
hydrocarbon, alcohols, aldehydes, ketones, amines, a phenol, carvone, and a sulfonic acid, can be 
mentioned. Specifically The saturated hydrocarbon expressed with Cn H2n+2, such as methane, ethane, 
and a propane, The unsaturated hydrocarbon expressed with empirical formulas, such as Cn H2n, such 
as ethylene and a propylene. Benzene, toluene, a methanol, ethanol, formaldehyde, an acetaldehyde, an 
acetone, a methyl ethyl ketone, monomethylamine. ethylamine, a phenol, formic acid, an acetic acid, a 
propionic acid, etc. can be used. 

[0081] By this processing, carbon or a carbon compound accumulates on a component from the organic 
substance which exists in an ambient atmosphere, and they are the componient current If and the 
emission current le. It comes to change remarkably. 

[0082] Carbon or a carbon compound is graphite (it is what includes the so-called HOPG, and PG and 
GC). crystal grain is set to about 2nm, and, as for the thing and GC to which* as for the graphite crystal 
structure with nearly perfect HOPG, and PG, the crystal structure was confused a little by crystal grain 
by about 20nm, points out that it became large [ turbulence of the crystal structure ] further [ that ]. 
Amorphous carbon (the mixture of amorphous carbon and amorphous carbon, and the microcrystal of 
said graphite is pointed out.) it is — as for the thickness, it is desirable to consider as the range of 
50nm or less, and it is more desirable to consider as the range of 30nm or less. 

[0083] The termination judging of an activation process is the component current If. Emission current le 
It can carry out suitably, measuring. 

[0084] 7) As for the electron emission component pass such a process, it is desirable to perform a 
stabilization process. This process is a process which exhausts the organic substance in a vacuum 
housing. As for the evacuation equipment which exhausts a vacuum housing, it is desirable to use what 
does not use oil so that the oil generated from equipment may not affect the property of a component. 
Specifically, evacuation equipments, such as a sorption pump and an ion pump, can be mentioned. 
[0085] The partial pressure of the organic component in a vacuum housing has 1.3x10 - 6 or less 
desirable Pa at the partial pressure which the above-mentioned carbon or a carbon compound does not 
almost newly deposit, and is desirable in especially further 1.3x10 - 8 or less Pa. When exhausting the 
inside of a vacuum housing furthermore, it is desirable to make easy to heat the whole vacuum housing 
and to exhaust a vacuum housing wall and the organic substance molecule which stuck to the electron 
emission component. Although the heating conditions at this time are 150 degrees C or more preferably 
and it is desirable to carry out long duration processing as much as possible 80-250 degrees C, they are 
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not restricted to especially this condition and the conditions suitably chosen according to terms and 
conditions, such as magnitude of a vacuum housing and a configuration of a configuration and an 
electron emission component, perform them. The pressure in a vacuum housing needs to make it low as 
much as possible, its 1.3x10 - 5 or less Pa is desirable, and especially its further 1.3x10 - 6 or less Pa is 
desirable. 

[0086] Although it is desirable to maintain the ambient atmosphere at the time of the above-mentioned 
stabilizing treatment termination as for the ambient atmosphere at the time of actuation after 
performing a stabilization process, if it does not restrict to this and the organic substance is removed 
enough, even if some pressure itself rises, it can maintain a sufficiently stable property. By adopting 
such a vacuum ambient atmosphere, deposition of new carbon or a carbon compound can be controlled, 
and they are the component current If and the emission current le as a result. It is stabilized. 
[0087] The basic property of the electron emission component of this invention "pass the process 
mentioned above" is explained referring to drawing 7 . 

[0088] Drawing 7 is the emission current le measured using the vacuum processor shown in drawing 6 . 
And component current If Component electrical potential difference Vf It is drawing having shown 
relation typically. It sets to drawing 7 and is the emission current le. Component current If By comparing, 
since it is remarkably small, it is shown per arbitration. In addition, length and an axis of abscissa are 
linear scales. 

[0089] The electron emission component of this invention is the emission current le so that clearly also 
from drawing 7 . It is related and has the following three characteristic qualities. ^ . 
[0090] (i) This component is the emission current le rapidly, if the component electrical potential 
difference more than a certain electrical potential difference (; called threshold voltage Vth in drawing ^ 
7 ) is impressed. It increases and, on the other hand, is the emission current le below in the threshold 
voltage Vth. It is hardly detected. That is, the emission current le It is a nonlinear element with the 
receiving clear threshold voltage Vth. 

[0091] (ii) Emission current le Component electrical potential difference Vf In order to carry out ^ - 
monotonous increment dependence, the emission current le is the component electrical potential - 
difference Vf It is controllable. 

[0092] (iii) The bleedoff charge caught by the anode electrode 54 (refer to drawing 6 ) is the component 
electrical potential difference Vf. It is dependent on the time amount to impress. That is. the amount of 
charges caught by the anode electrode 54 is the component electrical potential difference Vf It is 
controllable by the time amount to impress. 

[0093] The electron emission component of this invention can control the electron emission 
characteristic easily according to an input signal to be understood from the above explanation. If this 
property is used, an electron source, image formation equipment, etc. which allotted and constituted two 
or more electron emission components will become applicable to the direction of many. 
[0094] It sets to drawing 7 and is the component current If Component electrical potential difference Vf 
Although it received and the example which carries out a monotonous increment (MI property) was 
shown, it is the component current If Component electrical potential difference Vf It receives and 
voltage-controlled negative resistance characteristics (VCNR property) may be shown (un-illustrating). 
These properties are controllable by controlling the above-mentioned process. 
[0095] Next, the application of the electron emission component which can apply this invention is 
described below. Two or more electron emission components which can apply this invention are 
arranged on a substrate, for example, an electron source and image formation equipment can be 
constituted. 

[0096] About the array of an electron emission component, various things are employable. There is a 
thing of the ladder-like arrangement which carries out control actuation of the electron from an electron 
emission component with the control electrode (it is also called a grid) which connected as an example 
each of the electron emission component of a large number arranged to juxtaposition at both ends. 
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allotted many lines of an electron emission component (it is called a line writing direction), and was 
arranged above this electron emission component towards intersecting perpendicularly with this wiring 
(it being called the direction of a train). What connects one side of the electrode of two or more 
electron emission components which allotted two or more electron emission components in the direction 
of X and the direction of Y in the shape of a matrix, and were allotted to the same line apart from this 
common to wiring of the direction of X, and connects another side of the electrode of two or more 
electron emission components allotted to the same train common to wiring of the direction of Y is 
mentioned. Such a thing is the so-called passive-matrix arrangement. Passive-matrix arrangement is 
explained in full detail below first. 

[0097] About the electron emission component which can apply this invention, there are three 
properties as mentioned above. That is, the emission electron from a surface conduction mold electron 
emission component is controllable by the peak value and width efface of a pulse-like electrical 
potential difference which are impressed to the component inter-electrode which counters above 
threshold voltage. On the other hand, it is hardly emitted below with threshold voltage. If a pulse-like 
electrical potential difference is suitably impressed to each component when many electron emission 
components have been arranged according to this property, according to an input signal, a surface 
conduction mold electron emission component is chosen, and the amount of electron emission can be 
controlled. 

[0098] The electron source substrate which allots two or more electron emission components of this 
invention, and is obtained based on this principle below is explained using drawing 8 . As for an electron 
source substrate and 72. in drawing 8 ,71 is [ the direction wiring of X and 73 ] the direction wiring of Y. 
74 is an electron emission component and 75 is connection. 

[0099] The direction wiring 72 of X of m consists of Dxl, Dx2 Dxm. and can consist of conductive 

metals formed using a vacuum deposition method, print processes, a spatter, etc. The ingredient of 
wiring, thickness, and width of face are designed suitably. The direction wiring 73 of Y is Dyl and Dy2.... 
It consists of wiring of n of Dyn, and is formed like the direction wiring 72 of X. The non-illustrated layer 
insulation layer is prepared between the direction wiring 72 of X of these m, and the direction wiring 73 
of Y of n, and both are separated electrically (m and n are both a forward integer). 
[0100] Si02 in which the non-illustrated layer insulation layer was formed using a vacuum deposition 

method, print processes, a spatter, etc. etc. it is constituted. For example, it is formed in the whole 

surface or some of substrate 71 in which the direction wiring 72 of X was formed, in a desired 
configuration, and thickness, an ingredient, and a process are suitably set up so that the potential 
difference of the intersection of the direction wiring 72 of X and the direction wiring 73 of Y can be 
borne especially. The direction wiring 72 of X and the direction wiring 73 of Y are pulled out as an 
external terminal, respectively. 

[0101] The component electrode (un-illustrating) of the couple which constitutes the electron emission 
component 74 is electrically connected to the direction wiring 72 of X of m. and the direction wiring 73 
of Y of n by the connection 75 which consists of a conductive metal etc., respectively. 
[0102] The ingredient which constitutes the ingredient which constitutes wiring 72 and wiring 73. the 
ingredient which constitutes connection 75, and the component electrode of a couple may have same 
some or all of the configuration element, or may differ, respectively. These ingredients are suitably 
chosen from the ingredient of the above-mentioned component electrode. When the ingredient and 
wiring material which constitute a component electrode are the same, wiring linked to a component 
electrode can also be called component electrode. 

[0103] A scan signal impression means by which it does not illustrate [ which impresses the scan signal 
for choosing the line of the electron emission component 74 arranged in the direction of X ] is 
connected to the direction wiring 72 of X. On the other hand, a modulating-signal generating means for 
modulating each train of the electron emission component 74 arranged in the direction of Y according to 
an input signal by which it does not illustrate is connected to the direction wiring 73 of Y. The driver 
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voltage impressed to each electron emission component is supplied as a difference electrical potential 
difference of the scan signal impressed to the component concerned, and a modulating signal. 
[0104] In the above-mentioned configuration, using simple matrix wiring, the component according to 
individual can be chosen and actuation can be made independently possible. 

[0105] The image formation equipment constituted using the electron source of such passive-matrix 
arrangement is explained using drawing 9 , drawing 10 . and drawing 1 1 . Drawing 9 is the mimetic 
diagram showing an example of the display panel of image formation equipment, and drawing 10 is the 
mimetic diagram of the fluorescent screen used for the image formation equipment of drawing 9 . 
Drawing 1 1 R> 1 is the block diagram showing an example of the actuation circuit for displaying 
according to the TV signal of NTSC system. 

[0106] In drawing 9 . the electron source substrate with which 71 allotted two or more electron emission 
components, the rear plate with which 81 fixed the electron source substrate 71, and 86 are the face 
plates with which the fluorescent screen 84 and the metal back 85 grade were formed in the inner 
surface of a glass substrate 83. 82 is a housing and the rear plate 81 and the face plate 86 are 
connected to this housing 82 using frit glass etc. 88 is an envelope, for example, is calcinating more than 
for 10 minutes in a 400~500-degree C temperature requirement in atmospheric air or nitrogen, and is 
sealed and constituted. 

[0107] 74 is an electron emission component as shown in drawing 1 . 72 and 73 are the direction wiring 
of X connected with the component electrode of the couple of a surface conduction mold electron 
emission component, and the direction wiring **** of Y. 

[0108] An envelope 88 consists of a face plate 86, a housing 82, and a rear plate 81 like Since it is 

prepared in order to mainly reinforce the reinforcement of a substrate 71 , the rear plate 81 can be made 
unnecessary [ the rear plate 81 of another object ] when it has reinforcement sufficient by substrate 71 
the very thing. That is, the direct housing 82 is sealed in a substrate 71, and an envelope 88 may consist . 
of a face plate 86, a housing 82, and a substrate 71. The envelope 88 which has sufficient reinforcement 
to atmospheric pressure by installing the base material which is not illustrated [ which is called a 
spacer ] between a face plate 86 and the rear plate 81 on the other hand can also be constituted. 
[0109] Drawing 10 is the mimetic diagram showing a fluorescent screen. In the case of monochrome, a 
fluorescent screen 84 can consist of only fluorescent substances. In the case of the fluorescent screen 
of . a color, the array of a fluorescent substance can constitute from the black electric conduction 
material 91 and fluorescent substance 92 which are called a black stripe ( drawing 10 (a)) or a black 
matrix ( drawing 10 (b)). In the case of color display, the object which establishes a black stripe and a 
black matrix is to control [ it not being conspicuous and carrying out color mixture etc. by distinguishing 
by different color between each fluorescent substance 92 of a needed three-primary-colors fluorescent 
substance with, and making the section black, and ] lowering of the contrast by the outdoor daylight 
echo in a fluorescent screen 84. There is conductivity besides the ingredient which uses the graphite 
usually used as a principal component as an ingredient of the black electric conduction material 91, and 
transparency and echo of light can use few ingredients. 

[01 10] The approach of applying a fluorescent substance to a glass substrate 83 is not based on 
monochrome and a color, but a precipitation method, print processes, etc. can be used for it. The metal 
back 85 is usually formed in the inner surface side of a fluorescent screen 84. The objects which 
prepare the metal back are making it act as an electrode for impressing raising brightness and electron 
beam acceleration voltage, protecting a fluorescent substance from the damage by the collision of the 
anion generated within the envelope, etc. by carrying out specular reflection of the light by the side of 
an inner surface to a face plate 86 side among luminescence of a fluorescent substance. The metal back 
performs data smoothing (usually called "filming".) of the inner surface side front face of a fluorescent 
screen after fluorescent screen production, and it can produce by making aluminum deposit using 
vacuum deposition etc. after that. 

[01 1 1] In order to raise the conductivity of a fluorescent screen 84 to a face plate 86 further, a 
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transparent electrode (un-illustrating) may be prepared in the outside surface side of a fluorescent 
screen 84. 

[01 12] In case the above-mentioned sealing is performed, the case of a color needs to make each color 
fluorescent substance and an electron emission component correspond, and becomes indispensable 
[ sufficient alignment ]. 

[0113] The image formation equipment shown in drawing 9 is manufactured as follows, for example. 
[01 14] after exhausting the inside of an envelope 88 through a non-illustrated exhaust pipe with the 
exhauster which heats suitably and does not use oil, such as an ion pump and a sorption pump, inside 
and making it into enough few ambient atmospheres of the organic substance of the degree of vacuum 
of about 1.3x10 - 5Pa. closure accomplishes it. Getter processing can also be performed in order to 
maintain the degree of vacuum after closure of an envelope 88. 

[01 15] This is processing which heats the getter (un-illustrating) arranged at the position in an envelope 
88, and forms the vacuum evaporationo film with heating which used resistance heating or high- 
frequency heating after closure just before closing the envelope 88. Ba etc. is usually a principal 
component and a getter maintains the degree of vacuum of 1.3x10 - 5 or more Pa by the absorption of 
this vacuum evaporationo film. Here, the process after foaming processing of an electron emission 
component can be set up suitably. 

[0116] Next, the example of a configuration of the actuation circuit for performing the television display 
based on the TV signal of NTSC system is explained to the display panel constituted using the electron 
source of passive-matrix arrangement using drawing 1 1 . drawing 1 1 — setting — 101 — an image 
display panel and 102 — for a shift register and 105. line memory and 106 are [ a scanning circuit and 
103 / a control circuit and 104 / a modulating-signal generator, and Vx and Va of a synchronizing signal 
separation circuit and 107 ] direct current voltage supplies. 

[0117] The display panel 101 is connected with the external electrical circuit through a terminal Doxl 
thru/or Doxm, a terminal Doyi or Doyn, and a secondary terminal 87: The scan signal for carrying out 
one-line [ every ] (n elements) sequential actuation of the electron emission elements by which matrix 
wiring was carried out is impressed at a terminal Doxl thru/or Doxm to the electron source established 
in the display panel 101, i.e., the letter of a matrix of a m line n train; The modulating signal for 
controlling the output electron beam of each component of the electron emission component of one line 
chosen by said scan signal is impressed to a terminal Doyi thru/or Doyn. Although the direct current 
voltage of lOkV is supplied to a secondary terminal 87 from direct current voltage supply Va. this is the 
acceleration voltage for giving sufficient energy exciting a fluorescent substance to the electron beam 
emitted from an electron emission component. 

[0118] A scanning circuit 102 is explained. This circuit equips the interior with m switching elements (SI 
thru/or Sm show typically among drawing). Each switching element chooses the output voltage of the 
direct-current-voltage power source Vx. or either of 0 [V] (grand level), and is connected to the 
terminal Doxl thru/or Doxm and an electric target of a display panel 101. Each switching element SI 
thru/or Sm can operate based on the control signal Tscan which a control circuit 103 outputs, and can 
be constituted by combining a switching element like FET for example. 

[01 19] In this example, direct current voltage supply Vx are set up so that a fixed electrical potential 
difference which the driver voltage impressed to the component which is not scanned turns into below 
electron emission threshold voltage may be outputted based on the property (electron emission 
threshold voltage) of an electron emission component. 

[0120] A control circuit 103 has the function to adjust actuation of each part so that a suitable display 
may be performed based on the picture signal inputted from the exterior. A control circuit 103 is based 
on the synchronizing signal Tsync sent from the synchronizing signal separation circuit 106, and is 
Tscan and Tsft to each part. And Tmry Each control signal is generated. 

[0121] The synchronizing signal separation circuit 106 is a circuit for separating a synchronizing signal 
component and a luminance-signal component, and can consist of TV signals of the NTSC system 
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inputted from the outside using a general frequency-separation (filter) circuit etc. The synchronizing 
signal separated by the synchronizing signal separation circuit 106 was illustrated as a Tsync signal after 
[ expedient ] explaining here, although it consisted of the Vertical Synchronizing signal and the 
Horizontal Synchronizing signal. The luminance-signal component of the image separated from said TV 
signal was expressed as the DATA signal for convenience. This DATA signal is inputted into a shift 
register 104. 

[0122] A shift register 104 is the control signal Tsft which is for carrying out serial/parallel conversion 
of said DATA signal inputted serially for every line of an image, and is sent from said control circuit 103. 
It bases and operates (that is. you may put it in another way as a control signal Tsft being the shift 
clock of a shift register 104.). 

[0123] The data for the image of one line by which serial/parallel conversion was carried out (equivalent 
to the actuation data for n electron emission components) are outputted from said shift register 104 as 
a parallel signal of Idl thru/or n ** of Idn. 

[0124] The line memory 105 is the control signal Tmry which is storage for between need time amount 
to memorize the data for the image of one line, and is sent from a control circuit 1 03. It follows and the 
content of Idl thru/or Idn is memorized suitably. The memorized content is Id*l. Or Id'n It carries out. 
and it is outputted and is inputted into the modulating-signal generator 107. 

[0125] The modulating-signal generator 107 is image data Id'l. Or Id'n According to each, it is a source 
of a signal for carrying out the actuation modulation of each of an electron emission component 
appropriately, and the output signal is impressed to the electron emission component in a display panel 
101 through a terminal Doyi thru/or Doyn. 

[0126] As mentioned above, the electron emission component which can apply this invention is the 
emission current le. It is related and has the following basic properties. That is, there is clear threshold 
voltage Vth in electron emission, and only when the electrical potential difference more than Vth is 
impressed, electron emission arises. To the electrical potential difference beyond an electron emission 
threshold, the emission- current also changes according to change of the applied voltage to a component. 
When impressing a pulse-like electrical potential difference to this component, for example, even if it * - 
impresses the electrical potential difference below electron emission threshold voltage, electron ^ ^ 
emission is not produced from this, but an electron beam is outputted when impressing the electrical 
potential difference more than electron emission threshold voltage. It is possible in that case to control 
the reinforcement of an output electron beam by changing the peak value Vm of a pulse. Moreover, it is 
possible by changing the width of face Pw of a pulse to control the total amount of the charge of the 
electron beam outputted. 

[01 27] Therefore, as a method which modulates an electron emission component according to an input 
signal, an electrical-potential-difference modulation technique, pulse width modulation, etc. are 
employable. It faces carrying out an electrical-potential-difference modulation technique, and as a 
modulating-signal generator 107. the electrical-potential-difference pulse of fixed die length is 
generated, and the circuit of the electrical-potential-difference modulation technique which can 
modulate the peak value of an electrical-potential-difference pulse suitably according to the data 
inputted can be used. It faces carrying out pulse width modulation and the circuit of pulse width 
modulation which generates the electrical-potential-difference pulse of fixed peak value as a 
modulating-signal generator 107, and modulates the width efface of an electrical-potential-difference 
pulse suitably according to the data inputted can be used. 

[0128] The thing of a digital signal type or the thing of an analog signal type can also be used for a shift 
register 104 or the line memory 105. It is because serial/parallel conversion and storage of a picture 
signal should just be performed at the rate of predetermined. 

[0129] What is necessary is just to form an A/D converter in the output section of the synchronizing 
signal separation circuit 106 at this, although it is necessary to digital-signal-ize the output signal DATA 
of the synchronizing signal separation circuit 106 to use a digital signal type. The circuit where the 
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output signal of the line memory 105 is used for the modulating-signal generator 107 by the digital signal 
or the analog signal in relation to this becomes a different thing a little. That is, in 4he case of the 
electrical-potential-difference modulation technique using a digital signal, an amplifying circuit etc. is 
added to the modulating-signal generator 107 if needed for example, using a D/A conversion circuit. In 
the case of pulse width modulation, the circuit which combined the comparator (comparator) which 
compares with the output value of said memory the output value of the counter (counter) which carries 
out counting of the wave number which a high-speed oscillator and an oscillator output, and a counter is 
used for the modulating-signal generator 1 07. The amplifier for amplifying the voltage of the modulating 
signal which a comparator outputs and by which Pulse Density Modulation was carried out even to the 
driver voltage of an electron emission component if needed can also be added. 

[0130] In the case of the electrical-potential-difference modulation technique using an analog signal, the 
amplifying circuit which used the operational amplifier etc. can be adopted as the modulating-signal 
generator 107. and a level shift circuit etc. can also be added to it if needed. In the case of pulse width 
modulation, for example, a voltage-controlled oscillator circuit (VCO) can be adopted, and the amplifier 
for amplifying the voltage even to the driver voltage of an electron emission component if needed can 
also be added to it. 

[0131] In the image formation equipment which can apply this invention which can take such a 
configuration, electron emission arises by impressing an electrical potential difference to each electron 
emission component through the container outer edge child Doxl thru/or Doxm, Doyi, or Doyn. High 
voltage is impressed to the metal back 85 or a transparent electrode (un-illustrating) through a 
secondary terminal 87, and an electron beam is accelerated. The accelerated electron collides with a 
fluorescent screen 84, luminescence produces it, and an image is formed. 

[0132] The configuration of the image formation equipment described here is an example of the image 
formation equipment which can apply this; invention, and .various deformation is . possible for it based on 
the technical thought of this invention. Although NTSC system was held about the input signal, an input 
signal is not restricted to this and can also adopt TV signal (for example, high definition TV including 
MUSE) method which consists of much- scanning lines rather than these besides being PAL, an SEGAM 
system, etc. > =^ : 

[0133] Next, the above-mentioned electron source and the image formation equipment of ladder mold 
arrangement are explained using drawing 12 and drawing 13 . 

[0134] Drawing 12 is the mimetic diagram showing an example of the electron source of ladder mold 
arrangement. In drawing 12 , 1 10 is an electron source substrate and 111 is an electron emission 
component. 112 is the common wiring Dx1-Dx10 for connecting the electron emission component 111, 
and these are pulled out as an external terminal. Two or more electron emission components 111 are 
arranged in the direction of X at juxtaposition at the substrate 1 10 top (this is called a component line). 
Two or more these component lines are arranged, and constitute the electron source. Each component 
line can be made to drive independently by impressing driver voltage between common wiring of each 
component line. That is, the electrical potential difference beyond an electron emission threshold is 
impressed to a component line to make it emit an electron beam, and the electrical potential difference 
below an electron emission threshold is impressed to a component line to make it emit an electron beam. 
The common wiring Dx2-Dx9 located in each component space can also consider Dx2, Dx3 and Dx4, 
Dx5 and Dx6, and Dx7. Dx8 and Dx9 as the same wiring of one, respectively. 

[0135] Drawing 1 3 is the mimetic diagram showing an example of the panel structure in image formation 
equipment equipped with the electron source of ladder mold arrangement. Opening for a grid electrode 
to pass 120 and for an electron pass 121, Doxl, or Dpxm is the container outer edge child by whom a 
container outer edge child, G1, or Gn was connected with the grid electrode 120. 110 is the electron 
source substrate which considered common wiring of each component space as the same wiring. In 
drawing 13 , the same sign as having given these drawings is given to the same part as the part shown in 
drawing 9 and drawing 12 . The big difference between the image formation equipment shown here and 



the image formation equipment of the passive-matrix arrangement shown in drawing 9 is whether to 
have the grid electrode 120 between the electron source substrate 110 and the face plate 86. 
[0136] In drawing 1 3 , the grid electrode 120 is formed between the substrate 110 and the face plate 86. 
The grid electrode 120 is for modulating the electron beam emitted from the electron emission 
component 111, and in order to make the electrode of the shape of a stripe established by intersecting 
perpendicularly with the component line of ladder mold arrangement pass an electron beam, 
corresponding to each component, the opening 121 circular one piece at a time is formed. The 
configuration or arrangement location of a grid electrode are not limited to what was shown in drawing 
13 . For example, much passage openings can also be prepared in the shape of a mesh as opening, and a 
grid electrode can also be prepared a perimeter and near the electron emission component. 
[0137] The container outer edge child Doxl thru/or Doxm and the grid container outer edge child G1 
thru/or Gn are connected to non-illustrated a control circuit and an electric target. 
[0138] With the image formation equipment of this example, the modulating signal for the image of one 
line is simultaneously impressed to a grid electrode train synchronizing with carrying out sequential 
actuation (scan) of the one every train of the component lines, and going. Thereby, the exposure to the 
fluorescent substance of each electron beam can be controlled, and it can display the image of one line 
at a time. 

[0139] The image formation equipment of this invention explained above can be used also as image 
formation equipment as an optical printer constituted using the photosensitive drum besides indicating 
equipments, such as an indicating equipment of television broadcasting, a video conference system, and 
a computer, etc. 
[0140] 

[Example] Although a concrete example is given to below and this invention is explained to it. this 
invention is not limited to these examples and also includes that by which the permutation and design . v 
change of each element within the limits by which the object of this invention is attained were made. 
[0141] The fundamental configuration of the electron emission component concerning [example 1] this 
example is the same as that of drawing 1 . 

[0142] The manufacturing method of the electron emission component in this example is the same as 
that of drawing 2 fundamentally. Hereafter, order is explained for the manufacture approach of the 
electron emission component in this example later on using drawing 1 and drawing 2 . 
[0143] The lift-off method and the sputtering method were used on the process-a blue plate glass 
substrate 1, and the component electrodes 2 and 3 of a couple which consist of Pt with a thickness of 
500A were formed ( drawing 2 (a)). The spacing L of a component electrode is 10 micrometers. 
[0144] After fully washing the electrode substrate with which the -b process electrodes 2 and 3 were 
formed, hydrophobing processing was performed all over the electrode substrate by carrying out the 
spin coat of the 0.5% ethanol solution of octadecyl triethoxysilane, and making it dry for 20 minutes at 80 
degrees C ( drawing 2 R> 2 (b)). 

[0145] The fuel injection equipment (Canon, Inc. make PJ-300S) of an ink jet method was used for 
Process -c, next the part which forms the conductive film 4, and hydrophilization processing of the front 
face of the part which forms the conductive film 4 was carried out by carrying out one-drop (1 dot) 
grant of the sodium-hydroxide solution of 6 conventions ( drawing 2 (c)). Then, pure-water washing was 
carried put and the substrate was dried. 

[0146] Hydrophilization processing of the substrate front face which forms the conductive film 4 as 
mentioned above is carried out. and the electrode substrate with which hydrophobing processing of the 
substrate front face which does not form the conductive film 4 was carried out is obtained. 
[0147] The fuel injection equipment (Canon, Inc. make BJ-10V) of Bubble Jet was used for the 
component inter-electrode of the electrode substrate carried out process-d surface preparation, and 
one-drop (1 dot) grant of the acetic-acid palladium-ethanolamine complex water solution was carried 
out. The drop given at this time spread on the hydrophilization processing front face of an electrode 
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substrate, that configuration was stabilized in the place which arrived at the hydrophobing processing 
front face, and the drop was formed only on the hydrophilization processing front face. The conductive 
film 4 which carries out heat-treatment at 300 degrees C for 2 hours, and consists of a particle of 
oxidization palladium was formed after grant of a drop ( drawing 2 (d)). 

[0148] It is the component electrical potential difference Vf to the component after installing in the 
vacuum processor which shows the process-e above-mentioned component to drawing 6 , exhausting 
the inside of a vacuum housing 55 with the exhaust air pump 56 and reaching the degree of vacuum of 
1.3x10 to 4 Pa. From the power source 51 for impressing, between the component electrode 2 and 3. 
the electrical potential difference was impressed and energization processing (foamjng processing) was 
carried out. The voltage waveform of energization foaming considers as the wave shown in drawing 5 (b). 
and pulse width is T1. O.lmsec(s). and T2 It considered as 25msec(s). and peak voltage was set to 0- 
18 V. 

[0149] After exhausting the inside of a vacuum housing 55 process-f Continuously and making a 
pressure into the acetone ambient atmosphere of 1.3x10 to 2 Pa, the pulse voltage of 10-16V was 
impressed to component inter-electrode, and activation was performed. The applied-voltage pulse of 
activation was made to be the same as that of the applied-voltage pulse at the time of foaming. 
[0150] After exhausting the electron emission component produced as mentioned above using the 
system of measurement shown in drawing 6 to the degree of vacuum of 1.3x10 - 5 or less Pa, when 
driver voltage 14V and the anode electrical potential difference of 3kV were impressed and the electron 
emission characteristic of a component was measured, component current If =1 mA and emission current 
le =0.8microA were obtained, and the good electron emission characteristic was able to be acquired. 
[0151] The electron source substrate and image formation equipment of a matrix configuration as shown 
in drawing 8 and drawing 9 were produced using the electron emission component of the [example 2] 
• example!. ' ''■■v ■'•--^'*'^ ............ ^ . , ..v'^,;:r-.:^ 

[0152] The lift-off method and the sputtering method were used on the blue plate glass substrate 71, 
and the component electrodes 2 and'3 which consist of Pt with a thickness of 500A were formed. 
Spacing L of a component electrode was set to 10 micrometers. 

[0153] Ag paste was printed with screen printing and the direction wiring 72 of X and the direction wiring 
73 of Y were formed by carrying out heating baking. Moreover, to the intersection of the direction wiring 
72 of X, and the direction wiring 73 of Y, the insulating paste was printed with screen printing, heating 
baking was carried out, and the insulating layer (un-illustrating) was formed. 

[0154] Surface treatment was performed for the substrate 71 in which a component electrode and 
wiring were formed, like the example 1. At this time, the location which performs hydrophilization 
processing measured the component electrode location of four corners of a substrate beforehand, 
determined it by interpolating the location of other component electrodes among these four component 
electrode locations, and performed hydrophilization processing. 

[0155] The acetic-acid palladium-ethanolamine complex water solution was given to the component 
inter-electrode of a substrate 71 which performed surface preparation one drop (1 dot) every like the 
example 1. The drop given at this time spread on the hydrophilic processing front face of a substrate 71. 
that configuration was stabilized in the place which arrived at the hydrophobing processing front face, 
and the drop was formed only on the hydrophilization processing front face. Moreover, the homogeneity 
of the configuration between components was also good. 

[0156] The conductive film 4 which carries out heat-treatment at 300 degrees C for 2 hours, and 
consists of a particle of oxidization palladium was formed after grant of a drop. 

[0157] Thus, after fixing the produced electron source substrate 71 on the rear plate 81, the face plate 
86 (a fluorescent screen 84 and the metal back 85 are formed and constituted by the inner surface of a 
glass substrate 83) has been arranged through a housing 82 to 5mm upper part of a substrate 71. and 
sealing was performed at 400 degrees C using frit glass. In addition, that by which RGB3 color has been 
arranged at the stripe configuration was used for the fluorescent screen. 
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[0158] After exhausting the inside of the produced glassware with a vacuum pump through an exhaust 

pipe, through the container outer edge child Doxl thru/or Doxm, Doyl. or Doyn. the pulse voltage of 0- 

18V was impressed to the component inter-electrode of an electron emission component like the 

example 1 1 . foaming was performed, and the electron emission section was formed. 

[0159] Then, the electrical potential difference of 10-16V was impressed to component inter-electrode 

in the acetone ambient atmosphere of about 1,3x10 - 2Pa, and activation was performed. 

[0160] In order to fully exhaust the inside of a container and to maintain a degree of vacuum further, 

after performing getter processing, the exhaust pipe was welded with the gas burner, the container was 

closed, and image formation equipment was produced. 

[0161] In the image formation equipment completed as mentioned above, the electrical potential 
difference of 15V was able to be impressed to each electron emission component through the container 
outer edge child Doxl thru/or Doxm, Doyl, or Doyn, and the homogeneous good luminescence spot was 
able to be obtained on the face plate. Moreover, when the television display was performed based on the 
TV signal of NTSC system using the actuation circuit as shown in drawing 1 1 . the good image which 
has neither brightness nonuniformity nor display nonuniformity on the whole surface was able to be 
displayed. 

[0162] The electron source substrate and image formation equipment of a ladder configuration as shown 
in drawing 1 2 and drawing 1 3 using the electron emission component of the [example 3] example 1 were 
produced. 

[0163] The component electrodes 2 and 3 were formed on the blue plate glass substrate like the 
example 2, and the common wiring 112 was formed with screen printing. Surface treatment of an 
electrode substrate was performed like the example 2, and the conductive film 4 was formed. 
[0164] Image formation equipment as shown in drawing 13 R> 3 was produced like the example 2 using 
the produced electron source substrate 110 except having arranged the grid electrode 120 between the 
electron source substrate 110 and a face plate 86. 

[0165] In the image formation equipment completed as mentioned above, by impressing the modulating 
signal for the image of one line to a grid electrode train simultaneously synchronizing with carrying out 
sequential actuation (scan) of the one every train of the component lines, the exposure to the 
fluorescent substance of each electron beam was able to be controlled, and it was able to display the 
image of one line at a time. When the electrical potential difference of 15V was impressed to each 
electron emission component through the container outer edge child and the electrical potential 
difference of 4kV was impressed to the metal back through the secondary terminal, the homogeneous 
good luminescence spot was able to be obtained on the face plate. 

[0166] The component electrode was formed on the blue plate glass substrate like the [example 4] 
example 1. 

[0167] The spin coat of the 0.5% ethanol solution of octadecyl triethoxysilane was carried out to the 
produced electrode substrate front face, and hydrophobing processing was performed all over the 
electrode substrate by making it dry for 20 minutes at 80 degrees C. 

[0168] Next, the fuel injection equipment (Canon, Inc. make PJ-300S) of an ink jet method was used for 
the part which forms the conductive film 4. and hydrophilization processing of the front face of the part 
which forms the conductive film 4 was carried out by carrying out one-drop (1 dot) grant of the sodium- 
hydroxide solution of 6 conventions. Then, pure-water washing was carried out and the substrate was 
dried. 

[0169] After the electrode substrate which performed surface preparation was immersed into the 
acetic-acid palladium-ethanolamine complex water solution, the substrate was pulled up at the fixed 
rate. At this time, the solution did not adhere on the non-dense water treatment front face, but the drop 
was formed only on the hydrophilic processing front face. 

[0170] Next, the conductive film which carries out heat-treatment at 300 degrees C for 2 hours, and 
consists of a particle of oxidization palladium was formed. 
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[0171] Next, in the vacuum of 1.3x10 to 4 Pa, the electrical potential difference was impressed to 
component inter-electrode, energization foaming was performed, and the electron emission section was 
formed. The voltage waveform of energization foaming considers as the wave shown in drawing 5 R> 5 
<b), and is pulse width T1. O.lmsec(s). and pulse separation T2 It considered as 25msec(s). and peak 
voltage was set to 0-1 8V. 

[0172] Then, the electrical potential difference of 10-16V was impressed to component inter-electrode 
in the acetone ambient atmosphere of 1.3x10 to 2 Pa, and activation was performed. The applied- 
voltage pulse of activation was made to be the same as that of the applied-voltage pulse at the time of 
foaming. 

[0173] After exhausting the electron emission component produced as mentioned above using the 
system of measurement shown in drawing 6 to the degree of vacuum of 1.3x10 - 5 or less Pa, when 
driver voltage 15V and the anode electrical potential difference of 3kV were impressed and the electron 
emission characteristic of a component was measured, component current If =1.1 mA and emission 
current le =0.8microA were obtained, and the good electron emission characteristic was shown. 
[0174] The electrode substrate was produced by forming a component electrode and wiring on a blue 
plate glass substrate like the [example 5] example 2. 

[0175] The spin coat of the 0.5% ethanol solution of octadecyl triethoxysilane was carried out to the 
substrate front face, and hydrophobing processing was performed all over the electrode substrate by 
making it dry for 20 minutes at 80 degrees C. 

[0176] Next, the fuel injection equipment (Canon, Inc. make PJ-300S) of an Inkjet method was used for 
the part which forms the conductive film, and hydrophilization processing of the front face of the part 
which forms the conductive film was carried out by carrying out one-drop (1 dot) grant of the sodium- 
hydroxide solution of 6 conventions. Like the example 2, the location which performs hydrophilization 
processing rheasured the component electrode location of four corners of a substrate beforehand; v : ^ 
determined it by interpolating the location of other component electrodes among these four component 
electrode locations, and performed hydrophilization processing. Then; pure-water washing was carried 
out and the substrate was dried. . , , 

[0177] After the electrode substrate which performed surface preparation was immersed into the water 
/ isopropyl alcohol (3/1) mixed solution of acetic-acid palladium-triethanolamine, the substrate was - 
pulled up at the fixed rate. At this time, the solution did not adhere on the non-dense water treatment 
front face, but the drop was formed on the hydrophilic processing front face. 

[0178] Next, the conductive film which carries out heat-treatment at 300 degrees C for 2 hours, and 
consists of a particle of oxidization palladium was formed. 

[0179] Thus, image formation equipment was produced like the example 2 using the produced electron 
source substrate. In the produced image formation equipment, when the electrical potential difference of 
15V was impressed to each electron emission component through the container outer edge child and 
the electrical potential difference of 4kV was impressed to the metal back through the secondary 
terminal, on the face plate, the uniform luminescence spot could be obtained and the uniform and good 
image was able to be displayed on the whole surface. 

[0180] Moreover, when the television display was performed based on the TV signal of NTSC system 
using the actuation circuit as shown in drawing 11 , the good image was able to be displayed on the 
whole surface. 
[0181] 

[Effect of the Invention] As explained above, in case the conductive film is formed by giving the solution 
containing the ingredient which forms the conductive film in component inter-electrode according to this 
invention, on the hydrophilic front face of a substrate, the given solution spreads, and on a hydrophobic 
front face, since it crawls, a solution spreads, or does not adhere to an unnecessary location, and it can 
form the conductive film with a precision sufficient to a position. And it is possible to control the 
configuration and thickness of the conductive film by the area of the surface treatment side of a 
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substrate and the amount of the solution to give easily, and the repeatability and homogeneity of the 
configuration of the conductive film and thickness improve. Consequently, even when forming many 
electron emission components over a large area, the uniform electron emission characteristic is 
acquired. 

[0182] Moreover, since the patterning process of large-scale membrane formation equipment and the 
conductive film using photolithography is needlessness, it can perform low cost and manufacturing an 
electron emission component easily. 

[0183] Furthermore, according to the substrate deformation produced by passing through a thermal 
process, even when a component pitch changes rather than a design value, it can respond, and the 
always stabilized electron emission component can be manufactured, 

[0184] Moreover, by applying the electron emission component manufactured by the approach of this 
invention, the electron source excellent in homogeneity and productivity can be acquired, and high- 
definition image formation equipment without brightness unevenness, for example, color flat television, is 
realized in the image formation equipment using this electron source. 



[Translation done.] 



* NOTICES * 

JPG and NCIPI are not responsible for any - . 

damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original — : ^ 

precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated; 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the mimetic diagram showing an example of the electron emission component 
concerning this invention. 

[Drawing 2] It is drawing for explaining the manufacture approach of the electron emission component of 
this invention. 

[Drawing 3] In the manufacture approach of the electron emission component of this invention, it is the 
mimetic diagram showing an example of the decision approach of a location which performs 
hydrophilization processing. 

[Drawing 4] In the manufacture approach of the electron emission component of this invention, it is the 
mimetic diagram showing an example of the decision approach of a location which performs 
hydrophilization processing. 

[Drawing 5] It is the mimetic diagram showing an example of the voltage waveform in energization 
processing employable on the occasion of manufacture of the electron emission component of this 
invention. 

[Drawing 6] It is the outline block diagram showing an example of the vacuum processor (measurement 
assessment equipment) which can be used for manufacture of the electron emission component of this 
invention. 

[Drawing 7] It is drawing showing the electron emission characteristic of the electron emission 
component of this invention. 
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[Drawing 8] It is the mimetic diagram showing an example of the electron source of passive-matrix 
arrangement of this invention. 

[Drawing 9] It is the mimetic diagram showing an example of the display panel of the image formation 
equipment of this invention. 

[Drawing 10] It is the mimetic diagram showing an example of the fluorescent screen in a display panel. 
[Drawing 1 1] It is the block diagram showing an example of the actuation circuit for displaying on the 
image formation equipment of this invention according to the TV signal of NTSC system. 
{Drawing 12] It is the mimetic diagram showing an example of the electron source of ladder mold 
arrangement of this invention. 

[Drawing 13] It is the mimetic diagram showing an example of the display panel of the image formation 
equipment of this invention. 

[Drawing 14] It is the mimetic diagram of the surface conduction mold electron emission component of 
the conventional example. 
[Description of Notations] 

1 Substrate 

2 Three Component electrode 

4 Conductive Film 

5 Electron Emission Section 

6 Hydrophilic Front Face 

7 Hydrophobic Front Face 

8 Ink Jet Equipment 

9 Solution ' 
1 1 Electrode Substrate 

^21 Component Pitch on Design 
22 Actual Component Pitch 

23. 24. 25, 26 Component electrode located in four corners 

50 Component Current If Ammeter for Measuring 

51 It is Component Electrical Potential Difference Vf to Electron Emission Component. Power Source 
for Impressing 

52 Emission Current le Emitted from Electron Emission Section 5 Ammeter for Measuring 

53 High Voltage Power Supply for Impressing Electrical Potential Difference to Anode Electrode 54 

54 Anode Electrode for Catching Electron Emitted from Electron Emission Section 5 

55 Vacuum Housing 

56 Exhaust Air Pump 

71 Electron Source Substrate 

72 The Direction Wiring of X 

73 The Direction Wiring of Y 

74 Electron Emission Component 

75 Connection 

81 Rear Plate 

82 Housing 

83 Glass Substrate 

84 Fluorescent Screen 

85 Metal Back 

86 Face Plate 

87 Secondary Terminal 

88 Envelope 

91 Black Electric Conduction Material 

92 Fluorescent Substance 
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101 Display Panel 

102 Scanning Circuit 

103 Control Circuit 

104 Shift Register 

105 Line Memory 

106 Synchronizing Signal Separation Circuit 

107 Modulating-Signal Generator 
Vx, Va Direct current voltage supply 

1 1 0 Electron Source Substrate 

1 1 1 Electron Emission Component 

112 Common Wiring for Wiring Electron Emission Component 

120 Grid Electrode 

121 Opening for Electron to Pass 



[Translation done.] 
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